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47TH CONGRESS, }

2d Session.

HOUSE OF REPRESENTATIVES. { Mrs. Doc.
No. 26.

ANNUAL REPORT

OF THE

BOARD OF REGENTS
OF THE

SMITHSONIAN INSTITUTION,
SHOWING

THE OPERATIONS, EXPENDITURES, AND CONDITION
OF THE INSTITUTION
FOR

THE YEAR 1882.

··-··
WASHINGTON:
GOVERNMENT PRINTING OFFIOE,

1884.

[FORTY-SEVENTH CONGRESS, SECOND SESSIOY.]
CONGRESS OF THE UNITED STATES.
IN THE HOUSE OF REPRESENTATIVES,

February 20, 1883.
Resolved by the House of Representatives (the Senate concurrin!J), That fifteen thousand
five hundred and sixty copies of the Report of the Smithsonian Institution for the
year 1882 be printed; two thousand five hundred copies of which shall be for the use
of the Senate, six thousand and sixty copies for the use of the House of Representatives, and seven thousand copies for the use of the Smithsonian Institution.
Attest:

Eow. McPrrEnsoN,
Clerk.

IN THE SEXATE OF THE UNITED STATES,

March 2, 1883.
Resolved, That the Senate agree to the foregoing resolution of the House of Representatives.
Attest:

F. E.

n

SHOBER,

Acting Seoretary.

LETTER
FROM THE

SECRETARY OF THE ·sMITHSONIAN INSTITUTION,
ACCO MPANYL'lliG

The annual report of the Board of Regents of that Institution for the year
1882.
'

JANUARY

22, 1883.-0rdered to be printed.

SMITHSONIAN INSTITUTION,

Washington, D. O., January 19, 1883.
· SIR : In accordance with section 5593 of the Revised Statutes of the
United States, I have the honor in behalf of the Board of Regents to
submit to Congress the annual report of the operations, expenditures,
and condition of the Smithsonian Institution for the year 1882.
I have the honor to be, very respectfully, your obedient servant,
,
SPENOER F. BAIRD,
Secretary Smithsonian Institution.
Hon. J. W. KEIFER,
Speaker of the House of Representatives.
m

ANNUAL REPORT OF THE SMITHSONIAN INSTITUTION FOR
THE YEtR 1882.
SUBJECTS.

1. Proceedings of the Board of Regents for the session of January,
1883.
2. Report of the Executive Committee, exhibiting the financial affairs
of the Institution, including a statement of the Smithson fund, the receipts and expenditures for the year 1882, and the estimates for 1883.
3. Annual report of the Secretary, giving an account of the operations
and condition of the Institution for the year 1882, with the statistics of
collections, exchanges, &c.
'
• of recent pcogre.ss in the
4. General appendix, comprising a record
principal departments of science, and special memoirs, original and
selected, of interest to collaborators and correspondents of the institution, teachers, and others engaged in the promotion of knowledge.
IV

CONTKNTS.
Pago.

Resolution of Congress to print extra copies of the report........ •• • ••• • .•••.
ii
Letter from the Secretary, submitting the Annual Report of the Regents to
Congress ..........•••...••.. .••.•.. ______ .•.•.....•........•....•••.....••.
iii
Gnieral subjects of the Annual Report .•..•.........••.....•••.•.•..... : .....
iv
Contents of the Report .• _••• . •••••..... : ....... __.........•....... _. . . . . . . . .
v
List of Illustrations .•••••.•••••.........•......•...... _.... . . . . . . . . . • . . . . . viii
RA gents of the Smithsoni.an Institution .......•..... _.. . . . . . . . . . . . . . . . . . . . • • •
x
JOURNAL OF PROCEEDINGS OE THE BOARD OF REGENTS.......................
xi
REPORT OF THE EXECUTIVE, .COMMITTEE for the year 1882 . . . . . . . . . . . . . . . . • . • xiv
Condition of .the funde January .1, 1883 ..•... ___ ................. .. . . . . .. xiv
Receipt-s for the year,. . ... • • • • • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . xiv
E xpenditures for the year. ... _....... __ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
xv
Estimates for the year. 1883 ...•••.......••••.. _. • . . . . . . . . . . . . . . . . . . . . . • . .
x,
National Musuem appropriations by Congress .............. ____ .......... xvi
Appropriations for Ethnology...... . . . • . . . . . . . . . . • • . • . . . . . . . • . . . • • . . . . . . . xvi
Appropriations for Exchanges ...••......••...•.••.•••• ______ .........••. xvii
Members ex officio of the "Establishment," and Regents of the Institution . . . xix
Officers and assistants.of t,h e Institution, and of the National Museum........
xx

REPORT OF THE SECRETARY.
THE SMITHSONIAN INSTITUTION ..............•••........ ~ . • . . . . . . . . . . • . . . . . . •
Introductory .........•.....•.•...................: . . . . . . . . . . . . . . . . • . . . . . .
The I-Ienry Statue.... . • . . . . . . . . . . . . . . • • . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
New Regents of the Institution......................................
Meetings of the Boal,'d of Regents ____ ..•.•..........•..........•••......
Fittan ces ... _• . • • . . . -.........•• ~ • . . . . . . . . .. . ............... _. . . . . . . . . . . .
Condition of the fund, January, 1883...... ...... ..•••. .... ....•. ....
Buildings ..........................•.•.............. _...• _. _........ _.. .
Smithsonian building ...........••••....•......... _.• _..... __ •. . . • . .
Steps taken toward having the east wing remodelled and fire-proofed.
National Museum building .................. ____ :...................
Armory building ............... _.·............ __ ....•... __ ....... _. . .
Laboratory of Natural History ...•....••...•... _.. _.... __ .. _.... . . . .
Need of an additional Museum building .•••••.•••..... _. _.. . . . . . . . . .
Meetings of Scientific Bodies . . . . • . . • • • • . • . • • . • . . . . . . . . . . . . . . . . . . . . • .
Routine work of the Instit-ution ..•••.••••....• _.....•. __ .... __ ........ _.
Administration ........•..••••.••·•• . . • • . . . . . . . . . • • •• • . . . . . . . • • . . . . . .
Correspondence.·....................................................
Researches and Explorations .. __ ...•••.....•...... _.. _.....••••. _... . • • .
Greenland ........•••............·..............••. ____ ..•••..•.••..•••
J.,abraclor. . .•••..........••....................••....•........ __ .. • • • •
Arctic Ocean._ .•. _••......... _.... _•.·.•·•.• . • • . . • • • . • . . . • • . • • • • • • . . . . . .
Alaska .•••....•..••....•••....•••... _..................................
Saint Michael's ...•.••..•••.................... : .. _••.•.••••.. _.. . . . . .
V

1
1
1
2
2
3
:3
3
3
4
5
6
7
7

10
11
11
11

11
13
13
14
14
15

VI

CONTENTS.
Pag~.

REPORT OF THE SECRETARY,-TnE SMITHSONIAN INSTITUTION-Continued.
Researches and Explorations:
Nushagak ........•......•••...•....•....••..•..•••.••••..•••......•..
Kodiak ......•.......•••••..............••••••....•••.••••.......•.•. Commander Islands •••••••••...•..•.•.•...•••••.• - - •. - •••••••...•.....
Oregon and Washington Territory ••....•.•...•....•••.•••••...........
California ..••.....•....•••. ---· •••••••.••....•••..•••••..••..••.•••.•
Lower California ....•.....••...•••••.•.•....••••.•• _••.••..••••.••••.
New Mexico, and .Arizona .•••••••.•....•.•••••.•••..•••.•.•.....•.....
Interior of the United States .•••••.•...•••.•••••••••.•••••.••••..•.•..
Florida ..•••...•••..•••••••••••••••••..•••.••••••••••••........••••..•
Eastern portion of the United States •••••••••••••••••••....••..••••...
West Indies • • . • . . • • • . . •• - •••••••.•••••••••..••••••••••.•.•••..•..•..•
Mexico ...•.•.•...•••••.•••••.•••••••••••.•••••••••.•.••••........•.•.
Central America .•••••..•••••••••••••..••••.••.•••••....••.............
South America .••••..•.••..•••••••••.•••••.•.••••••••••..•••..........
China and Japan .•••••.••••.••••••.•••••.•••••.•• _•...••....•.........
Publications .•••.•.••••••.••••••••••••••••••.••••••••.•.•....••..••.... ~
Smithsonian Contributions to Knowledge ••••••••.••..•••...•.....•..
Smithsonian Miscellaneous Collections .•••••••••••.•••.•••.•••.••••..
Twenty.second volume ••••.••••..•....•.•••.•..•......•..••••..•
Twenty-third volume .••••••..••..•...... _••..••••.•••••..••....
Bulletins of the National Museum .•••••.•••••••••••••...••......
Proceedings of the National Museum •.••...••..•.•.......•••....
Smithsonian Annual Report ..• _••..••••• _. __ .••••...••.....•.•....•.
Contents of Report for 1881 ..••••.•••••.• ___ •.•••••.••••..•••...
Astronomical announcements by telegraph ••••.•••••.••••....•.•.........
Exchanges ...............•••.•• _• • . • . . . • . . . . . . • • . . . •.•..................
International exchanges .•• _•.••••...•....•.•................•..•....
Government exchanges .•••.••••......... : .•......•..................
Library ..••...•.••••....••.. _. _... _••.....••••.....••.•.•...............
.A.dditiolis for the year .•.•. _. _...................................... .
Necrology .•...•••..........•...........................................
Mrs. Henry •..•...•......•.............•.•..........................
Dr. G. W. Hawes .•.....•.....................••... : ................•
Joseph B. Herron ...•...••...........................................
Lewis H. Morgan ...•...........•...................................
Henry Draper ...•••... , .................•...........................
Joseph D. Putnam ......•.....•................•....................
Francisco Sumichrast .•.••.........•.....••...................•• _•..
Miscellaneous .•..••.......•...•..........................•...••.........
The Mercer Bequest ..••...•.....•..•....•...........................
Naval cadets ...•.......•.•.•......................•..............•..
Special objects received ..••.•........................•.......... _...
NATIONAL MUSEUM ....•.. - •... - ...••.................... - .......•..•.....•.

BUREAU OF ETHNOLOGY ..••.•..•••..•.•..... - .. -..•. - .........•.•...... -....
UNITED STATES GEOLOGICAL SURVEY ..••......•.........•...•••..•.........
UNITED STATES J.<"'ISll COMMISSION ..•..••••..........•.......................
General objects and results ...•••.••••••......•. _.... _. _.. ____ .......... .
Fish hatching .........•....•....•• _•.... _•.... _....... _. __ .. _...... .
Bulletin of the l!'ish Commission .................................... .
Fi ·heries census . . . . . . . ........•.••...••.••.•..........•...••••..•...•..
The London International Fisheries Exhibition ....•......••........... _.

l6
16

16
17
18
17
18

18
18
19
19
19
HT

21
21
21
21
22

22
22

25
27
27
27
27
31
31
33

33
35
35
35
36
38
39
39
39

40
40
40
41
43
44
44
47
49
49
52

55
55
56

CONTENTS.

VI I
Page.

APPENDIX TO THE REPORT OF THE SECRETARY...............................
Correspondence on Astronomical Announcements...........................
Report on Exchanges for 1882...... . . . . . . . . . • • • • • • . . . • • • • . . • . . . . . . . . • . . . . . .
Revision of List of Correspondents.... . . . • . . . • . • • . . . • • . . . . • . . . • • . • . . . . . . .
Receipts for foreign transmission.... . . . • • . . . . . . • . . . . . . . • . . . • . . . . . .• • • . . ..
Receipts for domestic transmission.... . . • .. • . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Receipts for Government transmission . . . • . . . . . . . . . . . . . • . . . . . . . . . . . • . . . . .
Foreign transmissions. . . . . . . . . . . . • . • • • . . . . . . . . • . . . . . . . . . . • . . . . . . . . . • . • . .
Shipping agents . . . . . . . . . . . . . . . . . . . . • . . . • . • . • . . . . • . . . . . • . . . . . . . . . •• • • .
Domestic transmissions ............... ~..... . . . • . . . • . . . . . . . . . . . . . . . . . . . . . .
Government transmissions.. . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . .
List of official publications........... . . . • . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . .
Report of Assistant Director of the U.S. National Museum for 1882 ....•. ..
Museum Library.... . . . • . . . • • • • . . . . . • • . . • • • . • • • • •• . • • • . . . . . . . . . • • . . .
Publications of the Museum...... . • . • • . . . • • • . . . . . • . . . . . . . . . . • • . . . . . .
Department of the Curators.........................................
Appendix A. List of officers of the Museum for 1882...... . . .. . . . .
Appendix B. Bibliography of Museum work for 188'2 . . • . . . . . . . . . .
Appendix C. Accessions to Museum in 1882 . . . . . . . . . . . . . . . . . . . . . .
Appendix D. List of contributors to the Museum for 1882....... ..
ACTS AND RESOLUTIONS OF CONGRESS relative to the Smithsonian Institution
and National Museum..... . .............................................

57
57
77
79
82
85
86
86
90
92
102
107
119
121
l;Jl
127
167
167
195
231
264

GENERAL APPENDIX.
!.-RECORD OF RECENT SCIENTIFIC PROGRESS . . . • • . • • . • • . • • . . . • . . . . . • • . . • • .. .
Introduction, by S. F. Baird.............................................
Astronomy, by E. S. Holden.............................................
Geology, byT. Sterry Hunt .......... . ..................................
Geography, by F. M. Green..............................................
Meteorology, etc., by Cleveland Abbe....................................
Physics, by G. F. Barker................................................
Chemistry, by H. Carrington Bolton.....................................
Mineralogy, by Edwa;rd S. Dana.........................................
Botany, by W. G. Farlow...............................................
Zoology, by Theodore Gill.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . .
Anthropology, by 0. T. Mason...........................................
11.-MISCELLANEOUS PAPERS .... . .......... ,................................
Papers relating to Anthropology.........................................
The Guatuso Indians of Costa Rica, by Leon F ernandez . . . . . . . . . . . . . . . .
Note, by J. F. Bransford ............ ., . . . . . . . . . . . . . . . . . . . . . . . . . . . .•.
Remains in White River Canon, by R. T. Bron ... ·. .......... •. .. . . .. .....
Remains in Iowa (Henry County), by George C. Van Allen . . ....... ... .
Remains in Illinois (Carroll County), by James M. Williamson..........
Remains in Illinois (Mississippi bottom), by Wm. McAdams . . . . . . . . . . . .
Remains in Illinois (near Naples), by John G. Henderson................
Remains in Indiana (Franklin County), by G. W. Homsher.............
Remains in Ind~ana (White Water River), by G. W. Homsher .. .... . ... .
RemainR in Ohio (Butler County), by J.P. MacLean ...•.• ...... .......
Remains in Ohio (Blennerhassett's Island), by J.P. MacLean....... ....
Remains in Tennessee (Carrol County), by James M. Null...............
Remains in Georgia (Putnam County), by Benjamin W. Kent...........
Remains in Florida, by J. Francis Le Baron . . . . .. . .. . . . ... . . . . .. . . . ... .
Remain.a in Florida (gold and silver ornaments), by J. Francis Le Baron.

273
273
277
325
347
365
4:19
509
533
551
565
633
67;'.J
675
675
6i7
681
682
683
684
686
721
728
752
759
768
770
771
791.

CONTENTS.

VIII

Page

MISCELLANEOUS PAPERS-Continued.
Remains in Florida (Charlotte H arbor), by M. H. Simons...............
Retnains in Maryland (Washington County), by John P. Smith.........
Remains in Massachusetts (near Provincetown), by H. E. Case...... . . . .
Explorations in Central America, by J. F. Bransford . . • . . . . . • • . . . . . . . . • . •
.Abstracts from Anthropologica,l correspondence ... ~.. . • • • • • . • • • • . . • • . • . . .

INDEX to the volume..... • . . . . . . . • • • • . . . . . . . . . • • • . . . • • . . • • • • • • • • • • • . • . . . . . . .

794
796
799

803
826

831

LIST OF ILLUSTRATIONS.
Page.

Terrestrial Electrical Currents (Meteorology, by C. Abbe):
Section of the Earth ........•......................•••..••••.•........•..
Mound.remains in Illinois (by John G. Henderson):
Fig. 1. Map .................................•......................•..
Fig. 2. Section of bluffs ...••.................•............•.•....••....
Fig. 3. Section of mound .........................••............ . .......
Fig. 4. Raccoon pipe ...•....••.....•...............•...............•...
Fig. 5. Turtle pipe .....•••••..•••.............•............••..........
Fig. 6. Eagle pipe (a, b) .........•••..........••.••......•..........••..
Fig. 7. Oval mound . . .............................•••..•......... _....
Fig. 8. Diagram of mound ....•.......•..•.•.••............•.........•...
Fig. 9. "Sun-symbol'' ........................•••....•....•..•..........
Fig.10. Copper axes, &c. (a, b, c, d, e) .......... ~ ....................... .
Pig.11. Chipped knife ..•...........•...................•••••...........
Fig. 12. Arrow-beads ( a, b, o, d) ................•.........................
Pig.13. Spear·heads (a, b, c) ...•..........••..........•..................
Fig.14. Pipe and flaked ornament (a, b) .........•.......................
Fig.15. Bone awl (a,b) .....••...•....••...•••...•••...•...•............
Fig.16. Bone a,vl ..................•••.........•........................
Fig. 17. Bone of elk .............•.....................•.................
Fig.18. Bone awl ..........................•............................
Fig.19. Chert arrow-head .............................•.................
Fig. 20. Pyrula drinking cup ........................••... _.••...........
Fig. 21. Earthen pot .......................••.............•.............
Fig. 22. Pottery fragments (a, b. c, d) ................. • ...............••.
Fig. 23. Potter.v .........•...... ·-···· ..............••.....•........... .
Fig. 24. Moun<lcrania (a,b,c,<l,e,f) ....................••••............
Fig.25. Moundcrania (a,b,c,d,c,f) .......................•............
Fig. 26. Moun d crania (a, b, c, d, e, f) ................................... .
Fi ..... 27. Outline. of craoia ........ ..................................... .
Fi . 2 . Europ an ohj ct in mound ................................... . .
Fig. 29. Picto rapbs ......................................•.............
Remain in In iana (by G. W. Homsher):
lid W 11

OlOUDd .••••• •• •••••• •••••••••••••••••••••••••••••••••••••••••••

Fig. 1. Copp r bracelet ...............••.............................•••.

423
687
688
688
689

690
692
692

693
694
695

696
696
696
69i
697
697

698
698

698
G99
701
702
703
707
708
709
710
718
719

722
723

LIST OF ILLUSTRATIONS.

IX
Page

Romains in Indiana--Continued.
Fig. 2. Copper ring ..... ·- . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 723
Fig. 3. Bone awl........................................................
724
Fig. 4. Arrow point.... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 724
Fig. 5. Pottery fragment . . . . . . . . . . . . . . . . . . . • • . . . . . . . . . . . . . . . . . . . . . . . . . . . . 725
Fig. 6. Burnt disk . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 725
Fig. 7. Pendant (a, b) .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. •. .. .. ..
726
Fig. 8. Bead . . . . . . . . . . . . . . . . . . . . . . . . . . • • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
726
Fig.9. Chertchip.......................................................
726
Fig. 10. Slate "gorget" . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . • . . . . . . . . . 727
Remains in Ohio (by J. P. MacLean):
Maps a, b ..... . .. .·. . . . . . . . • . . . . . . . . . . . . . . . • . . . . •. • • • • . . . . • • . • . . . . . . . . . . 753
Map c .... ...... ...... ...... .....• .••••. .... ..•••. ...... ...•.. .... .... ...
754
Mapd ...............•.................•.........•......•••••...•....... 755
Map e . . . . . . . . . . . . . . . . • • • . . • • • • • . . . . . . . • • • . . . . . • . . . . . • . . . . . . . • . . . . . . . . . . 756
Map f .•.•..••....•••••••••..•••.•••.••••.•••.•••••••• ····· -·----~ .••••. •. . 757

REGENTS OF THE SMITHSONIAN INSTITUTION.
By the organizing act approved August 10, 1846, Revised Statutes,
title lxxiii, section 5580, "The business of the Institution shall be con·
ducted at the city of Washington by a Board of Regents, named the
Regents of the Smithsonian Institution, to be composed of the Vic ··
President, the Chief Justice of the United States rand the Governor ot
the District of Columbia], three members of the Senate, and three mem·
bers of the House of Representatives, together with six other persons,
other than members of Congress, two of whom shall be resident in the
city of Washington, and the other four shall be inhabitants of some
State, but no two of them of the same State."
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Term expires.
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Members of the House of Representatives:
NATH.A.NIEL C. DEERING ..........•.......••••.••••.••••...•.••••• Dec. 26, 1883
EZRA B. TAYLOR ..••....•••......•.•.•..••••..•...••••••••.•..... Dec. 26, 1883
SAMUELS. Cox .....•••.......•....••••....•..•••..•••..••.•••••.. Dec. 26, 1883
Citizens of Washington :
PETER PARKER (appointed in 1868) •••••• ••••••.••••••••••••••••••. Dec. 19, 1885
WILLIAM T. SHERMAN (appointed in 1871) .•••••.••••• --- •.•• -- ..•. Mar. 25, 1885
Citizens of a State:
JOHN MACLEAN, of New Jersey (appointed in 1868) ••••••..•••••••. Dec.
AsA GRAY, of Massachusetts (appointed in 1874) •••••••.••••••••••• Dec.
HENRY COPPEE, of Pennsylvania (appointed in 1874) ••••••.••••••. Dec.
NoAil PORTER, of Connecticut (appointed in 1878) ••••••••.••••.... Jan.

19, 1885
19, 188n
19, 1885
26, 1884

MORRISON R. WAITE, Chancellor of the Institution and P1·esident of the Board of
Regents.
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WASHINGTON,,_January 17, 1883.

In accordance with a resolution of the Board of Regents of the Smithsonian Institution fixing the time of the annual session on the third
Wednesday in January of each year, the Board met to-<la.y at 10 o'clock
a.m.
Present: The Chancellor, Chief Justice M. R. WAITE; the acting
Vice-President, Hon. DAVID DAVIS; . Hon. S. B. MAXEY; Ilon . .N. P.
HILL; Hon. G. F. HOAR; Hon. N. C. DEERIN"G; Hon. S.S. Uox; Hon.
E.B.TAYLOR; Rev. Dr.JOHN MACLEAN; Dr. ASA GRAY; GeneralW.
T. SHERMAN; Dr. H. CoPPEE; and the Secretary, Professor BAIRD.
Excuses for absence on account of sickness were received from Hon.
Peter Parker and Rev. Dr. Noah Porter.
·
The minutes of the last meeting were read and approved.
The Secretary presented a statement of the finances of the Institution.
General Sherman, from the Executive Committee, presented. the annual report in relation to the funds of the Institution, the receipts and
expenditures for the year 1882, and the estimates for the year 1883.
On motion of Dr Ooppee it was
.
Resolved, That the report of the Executive Committee for 1882 be
accepted.
Resoli,ed, That the income for the year 188:J be appropriated for the
service of the Institution upon the basis of the above report, to be expended by the Secretary with full discretion as to the items, subject to
the approval of the Executive Committee.
The Secretary stated that the bronze statue of Professor Henry, ordered by Congress from Mr. W.W. Story, had just been received, but that
owing to the condition of the weather, it was impossible to place it in
position at the present time. He suggested the propriety of deferring
the public unveiling of t;he statue until the next annual meeting of the
National Academy of Sciences in April. He alRo stated that Mr. Story
was now in the city, had examined the ·S mithsonian grounds, and fully
approved of the site for the statue 8uggested by the Executive Committee.
On motion of General Sherman it was
Resolved, That the 19th of April, 1883, be selected as the day for the
ceremony of unveiling the statue of Professor Henry, and that the
Congress of the United States, the Diplomatic Corps, the Executive
Departments, and the public generallv be invited to be present.
XI
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Dr. Maclean having called the attention of the Board to the fact that
the sundry papers of Professor Henry on scientific subjects had not
been published in the series issued by the Smithsonian Institution, it
was
Resolved, That the Secretary be requested to have tbe scientific writings of Prof. Joseph Henry collected and published.
The Secretary presented his annual report of the operations, expendiditures, and condition of the Institution for the year 1882.
On motion of Mr. Cox it was
Resolved, That the report of the Secretary be referred to the Executive Committee, with authority to transmit it to. Congress.
The Secretary called attention to the importance of fire-proofing the
eastern portion of the Smithsonian building, especially as the supply of
water was now so scanty that none could be had above the basement
floor. The Commit.tee on Approp;riations of Congress had given assurance that the necessary amount should be granted at the present session.
The Secretary also called attention to the growth of the Government
collections and the necessity for speedy action in relation to an additional building for the use of the Museum and the Geological Survey.
He presented. the following bill, which had been introduced in the House
of Representatives, on the 10th of April, 1881, by Hon. Mr. Sbal1enberger, and was now before the Committee on Public Buildings and
Grounds.
FOR'.I.'Y·SEV~NTH CONGRESS, FIRST SESSION.-H. R. 5781.
A BILL for the erection of a fire-proof building on the south portion of the Smithsonian Reservation, for the accommodation of the United States Geological Survey,
and for other purposes.

Be it enacted by the Senate and House of Representatives of the United
States of America in Congress assembled, That the sum of two lmndred
thousand dollars be, and hereby is, appropriated, out of any money in
the Treasury not otherwise appropriated, for the erection of a fire-proof
building on the south portion of the Smithsonian Reservation, for the
accommodation of the United States Geological Survey, and for other
purposes: Provided, That the consent of the Regents of the Smith8onian
Iustitution be first obtained thereto, and that the building be under
their direction when completed : And provided further, That the building
be erecteu by the Architect of the Capitol, in accordance with plans
approved by the Director of the United States Geological Survey, the
Secretary of the Smithsonian Institution, and the Architect of the Cap-·
itol, acting as a board therefor."

After a very full expre ion by the Regents in favor of immediate
ac ion, on motion of General Sherman it was
&solved, That the Board of Regents of the Smithsonian Institution
rbcomm nd to Congre to enlarge the National Museum, so as properly
to exhibit the mineral, geological, and other collections already on hand
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and increasing each year, by the erection of a :fire-proof building on the
southwest corner of the Smithsonian Reservation, similar in style to
the present National Museum; and they request an appropriation of
$300,000 therefor, to be expended under the direction of the Regents
of the Institution.
On motion of Dr. Gray it was
Resolved, That the Chancellor, General Sherman, and the Secretary
be, and they are hereby, authorized and empowered to act for and in the
name of the Board of Regents in carrying into effect the provisions of
any act of Congress which may be passed providing for the erection of
an additional building for the National Museum.
The Secretary informed-the Board of the death of Miss Margaret
Connor, a lady who had been employed for :fifteen years in the Institution, and recommended an allowance of one hundred dollars to defray
the expense of medical attendance and other expenses of her last illness,
which, on motion of Mr. Maxey, was agreed to.
. The Board then adjourned to meet on the 19th of April, 1883, to attend
the ceremonies of unveiling the statue of Professor Henry.

REPORT OF THE EXECUTIVE COMMITTEE OF THE BOARD OF
REGENTS OF THE SMITHSONIAN INSTITUTION FOR THE YEAR
1882.
'l'he Executive Committee of the Board of Regents of the Smithsonian Institution respectfully submit the following report h1 relation
to the funds of the Institution, the appropriations by Congress for the
:N"ational Museum and other purposes, the receipts and expenditures
for both the Institution and the Museum fo1· 1882, aud the eRtimates -for
the year 1883 :
Condition of the fund January l, 1883.
The amount of the bequest of James Smithson deposited
in the Treasury of the United States (act of Congress
August 10, 1846) ......•............................. $515, 1G9 00
Residuary legacy of Smithson, added to the fund, deposited
in the Treasury of the United Statt>s (act of Congress
February 8, 1867) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
26, 21 O 63
Addition to the fund from savingsJ &c. (act of Congress
li,ebruary 8, 1867) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 108, 620 37
Addition to the fund by bequest of James Hamilton, of
Pennsylvania (1874).........
. . .... .. . .. . . ... .. . . .
1,000 00
Addition to the fund by bequest of Simeon Habel, of New
York (1880) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
500 00
Addition to the fuiin by proceeds of sale of Virginia bonds
(1881) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

$51, 500 00

Total permanent Smithson fund in the Treasury of
the United States, bearing interest at 6 per cent.
per annum .................................... $703,000 00
Statement of the receipts and expenditurets for the year 1882.
RECEIPTS.

lntere t for the year 1882 from the United States........
Balance, ca hon hand January 1, 1882 . • . . • . . . . . . . . . . . .
Total receipts ...........................•...
X IV

$42,180 00
25,255 52
$ 67,435 52

xv
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EXPENDITURES.

For operations of the Institution during the year, viz :
Building:
$649 30
Repairs and improvements...... . . . . . . . . . . . • • . . . . ... .
Furniture and fixtures ................................. .
1,346 53
General expenses :
Meetings of the Board ............••.................. .
411 25
Lighting the building ......... ~ .....•.•.... ~ .......... .
53 10
Postage and telegraph ..............•....•.••..... . ....
166 11
Stationery .................................•..•••. ~ ~ ..
954 49
Incidentals, freightice, &c .....•..•...•.•...•.•.•••.....
492 81
Books and periodicals .........................•.......
1,793 76
Salaries and labor, .........................•..........
16,415 18
Publications and researches:
Smithsonian contributions ............................. .
732 50
Miscellaneous collections ...... _.....•••...............
4,939 37
Ann11al report . ....................... .. .............. .
1,728 03
Explorations ......................................... ·~
3,036 35
Apparatus . . . . . . ............. ·.· .................... .
98 10
Literary and scientific exchanges ....................... .
4,98119
Tota.I expenditures .............................. .

$37,798 07

Balance January 1, 1883 ........•........•.......

$29,637 45

ESTIMATES FOR

1883.

The following are the estimates of receipts by the Institution p:r:oper
for the year 1883, and of the appropriations required for carrying on its
operations during the. same period:
Receipts.

Interest on the permanent fund, receivable July 1, 1883,
and January 1, 1884 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $42, 180 00
· Expenditures.

For building and repairs ....................
For general expenses, including salaries ...•...
For publications and researches ..............
For exchanges . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
For contingencies... . . . . . . . . . . . . . . . . . . . . . . .

$1,500 00
19, 000 00
12,000 .oo
7, 000 00
2, 680 00
- - - $42,180

oo ·
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NATIONAL MUSEUM .A.ND OTHER OBJECTS COMMIT'l'ED BY CONGRESS
TO THE SMI1'HSONI.A.N INSTITUTION.

The following is a statement of the accounts of appropriations made
by Congress• for disbursement under the direction of the Smithsonian
Institution.
PRESERVATION OF COLLECTIONS, NATIONAL MUSEUM.

Balance available January 1, 1882 .••.•..... $32,882 19
91,000 00
Appropriated for fiscal year, 1882-'83 ...... .
Total available . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $123, 882 19
Expended as per vouchers audited, in 1882 • . . . . . . . . . . . •
79,058 88
Balance available January 1, 1883, for six months ending
with fiscal year June 30, 1883 . . . . . . . . . . • . . . . . . . . . . • . $44, 823 30
PRESERVATION OF COLLECTIONS, ARMORY BUILDING.

Balance available January 1, 1882 ......... .
Appropriated for fiscal year, 1882-'83 ...... .

$1,058 13
2,500 00

Total available ............. ~ ....... .
Expended as per vouchers audited, in 1882 .....•.......

$3,558 13
2,002 34:

-----

Balance available, January 1, 1883, for six months enuing
with fiscal year June 30, 1883 .........•..............

$1,495 79

FURNITURE AND FIXTURES, NATIONAL MUSEUM.

Balance available January 1, 1882 .......•• $25,619 06
Appropriated for fiscal year, 1882-'83 ...... .
90,000 00
Total available........... . . . . . . . . . . . . . . . . . . . . . . . . . . . . $115, 619 06
Expended as per vouchers audited, in 1882. . . . . . . . . . . . . .
84, 436 94
Balance available January 1, 1883, for six months ending
with fiscal year June 30, 1883. . . . . • . . . . . . . . . . . . . . . . . . $31, 182 12
NORTH AMERICAN ETHNOLOGY-SMITHSONIAN INSTITUTION.

Balance available, January 1, 1882 ........ .
Appropriated for fiscal year, 1882-'83 ...... .

$8,540 90
35,000 00

Total available ...................................... . $43,540 90
Expended as per vouchers audited, in 1882 ............. .
23,100 46
Balance available January 1, 1883., for six months ending
with fiscal year June 30, 1883 . .....•.................
• 'l'hese acts are given in full in the Appendix.

20,440 44
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lNTER,.~ATIONAL EXCHANGES-SMITHSONIAN INSTITUTION.

Balance available January 1, 1882 . . ..... .. .
Appropriated for fiscal year, 1882-'83 ...... .

$1,500 00
5,000 00

Total available ...................... ~. : .............. .
Expended as per vouchers audited, in 1882 .. ~ .......... .

$6,500 00
4,000 00

Balance available January 1, 1883, for six months ending
with fiscal year June 30, 1883 ......................••.

2,500 00

FIRE-PROOF BUILDING,- NATIONAL MUSEUM.

Balance available January 1, 1882 ......... .
Expended as per vouchers audited, i:U 1882 ..

$5,317 65
5,304 38

Balance returned to the U nite.d States Treasury ........ .

$13 27

POLARIS REPORT,

Balance available January 1, 1882 .•........
Expended in 1882 ........................ .

$3,597 75
1,678 85

Balance available January 1, 1883 ........... . ......... .

$1,918 90

CONCLUSION.

The Executive Committee has examined 7G5 vouchers for payments
made from the Smithson income during the year 1882, and 2,169
vouchers for payments made from a1wropriations by Congress for the
National Museum, making a total of 2,934 vouchers. All these bear the
approval of thP, Secretary of the Institution, and a certificate tb~t the
materials and services charged were applied to the purposes of the
Institution or the Museum.
The committee has examined the account-books of the National
Museum, and find th_e balances unexpended as before stated, viz:
Preservation of collections... . . . . . . . . . . . . . . . . . . . . . . . . . . . $44,823 30
Armorybuilfling ................. . ............ -. . . . . . .
1,493 79
Furniture and fixtures .......................... _... . . . . 31,182 12
to correspond with the certificates of the disbursing clerks of the De. partments of the Interior and of tbe Treasury.
The balance unexpended of the appropriation of $8,00,0 made by the
Forty-sixth Congress in 1880 for completing tlle preparation of the
report of Dr. Emil BeRsels of tbe scientific results-of the Arctic expedition under the late Capt. C. F. Ball, according to the certificate of the
disbursing agent of tile Treasury Department, is $1,918.90.
H. MiR. 2o--u
,
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The quarterly accounts-current, the bank-book, check-book, and journals have been examined, and found to be correct.
The balance to the credit of the Institution proper~ on the 1st of
January, 1883, in the hands of the Treasurer of the United States,
available for the current operatio1:1s of the Institution, is $29,637.45.
Respectfully submitted.
PETER P .A.RICER,
JOHN MACLEAN,

w.

T.

SHERMAN,

Ea:ecutive Committee.

[Dr~ Maclean's examination of the expenditures and vouchers was
limited to those of the Smithsonian Institution proper, January 15,
1883.]
W .A.SHINGTON, January 17, 1883.
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REPORT OF PROFESSOR BAIRD,
SECRETARY OF THE SMITHSONIAN INSTITUTION, FOR 1882.

To the Board of Regents:
GENTLEMEN : I have the honor to present herewith a report of the
operations an,d condition of the Smithsonian Institution for the year
1882.
As in previous years, I propose to include in the present report, in
addition to matters pertaining strictly to the Institution, a brief a,cconnt
of the operations of the National Museum and the Bureau of Ethnology, which may be considered as part of the Smithsonian Institution,
as well as of the work of the United States Fish Commission, which is
under my charge.
THE SMITHSONIAN lNSTI~UTION.
INTRODUCTORY.

There are no specially distinctive or prominent facts to be mentioned
in connection with the work of the Institution and its 'c ollateral departments during the year 1882; although it may be said that, at no time,
has the establishment been in better condition, whether we take into
account the character of the work accomplished, the economy of expenditure, or the satisfactory condition of its funds at the end of the year. .
The publications of the Smithsonian Institution, or those ma.de under
its direction, have been of average amount; the international exchanges
have been more than ever extensive and important; the scientific researches of the Institution have been extremely productive, while the
Museum has been enriched by a greater quantity of valuable material
than ever before.
THE HENRY ST.A.TUE.

I am happy to announce that the memorial statue of Professor Henry,
the construction of which, by Mr. W. V\T. Story, was authorized by
Congress on the 1st June, 1880, is finished, and in Washington. It was
hoped that it might be delivered in time to be in position by the end of
the year 1881. Owing, however, to certain imperfections found in the
statue after being cast in bronze, it became necessary to· reproduce it;
and it was not until the month of' November, [1882,] that it was actually
completed and shipped.
H. Mis. 26--1
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The pedestal of the statue, which was made in the United States, was
delivered in the early part of the year, but the statue itself did not
arrive from Rome until the end of December. It is hoped that the next
report to the Board will contain a notice of the successful erection of
this memorial.
THE BOARD OF REGENTS.

_The original law organizing the Smithsonian Institution provides for
vacancies of three members of the House and one member of the Senate at the end of each Congress, the successors to be appointed by the
Speaker of the House and the President of the Senate, respectively, in
the ensuing December. Although no special provision is made for resignations, it wo_uld of course naturally be inferred that an appointment
to a vacancy of this kind should be for the period of the remainder of the
term of service of the former incumbent, as is the case in the United
States Senate. In fact, however, with some previous vacancies occurring by death, or resignation of Senatorial position, the service was
continued for six years, and with a result ~hat all the Senate regencies
became vacant at the same time. By the appointment, however, of
Senator Hoar, on the 21st February, 1881, and of Senators Hill of (Colorado) and Maxey (of Texas) on the 19th May, of the same year, the normal term of service was re-established, with vacancies occurring at intervals of two years-the term of Senator Hoar expiring with his Senatorial
term, in March, 1883; of Senator Hill, in March, 1885; and of Senator
Maxey, in March, 1887.
The existing vacancies of the House members were filled by the appointment of Hon. N. C. Deering, of Iowa; Hon. E. B. Taylor, of Ohio;
•
and Hon. S. S. Cox, of New York.
The annual meeting of the Board was held on the 18th of January,
1882, and was attended by all the ne)V regents. The Chief Justice, Mr.
Waite, referred to the loss the Institution and the whole country had
sustained in the untimely death of President Garfield, who had been
connected with the Board of Regents with but little interruption since
1863.
The committee having in charge the erection of the new building authorized by Congress for the reception and exhibition of the collections
of the Government, made a report that the work had been completed in
a satisfactory manner and within the amount of the appropriation. The
thanks of the Board were voted to the committee for the able and satisfactory manner in which it had discharged its duties.
The thanks of the Board were also tendered to General Montgomery
C. Meigs for his highly valued services as consulting engineer of the
National Museum Building Commission, in connection with the construction of the fire-proof building for the Museum.
uthority was given to the Secretary and the executive committee to
apply to Congre s for an appropriation to render the east range and
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wing of the Smithsonian Institution fire-proof, in continuation of previous appropriations for the same purpose made and applied to the
main portion of the building.
FINANCES.

The report of the executive committee, which has just been presented
to you, presents the details of the financial condition of the Institution
proper, and a report upon the expenditure of items placed by Congress
under its direction. The sale of the Virginia bonds mentioned in the
last report is still believed to have been wise, and has removed all
source of anxiety as to the stability or amount of the funds permanently
invested from which a regular income could be depended on. With an
aggregate fund of $703,000 in the United States Treasury, the income
of the Smithsonian Institution amounts to $42,180. This, with a balance on hand at the beginning of the year, has furnished the fund from
which the expenses proper are paid. These are classified under the
several heads of building, general expenses, publication~ and researches,
and literary and scientific exchanges.
What has heretofore been a very great item of expense-from $9,000
to $11,000-connected with the international exchanges, has been
greatly reduced by the appropriation of Congress made specifically for
that purpose. This expenditure is either directly in the interest of
the country at large, or that of the Government bureaus and of the
Library of Congress, and it if!, therefore, eminently proper that the
whole amount should be refunded. The Secretary of State has accordingly asked for an appropriation of $10,000 for the coming fiscal
year, instead of the $5,000, which is at present available. This saving
will enable the Institution to extend its labors liberally in the direction
of researches and publications, as well as be available for the unusually
heavy repairs required in connection with the Smithsonian building.
After successive additions to the appropriation for a fire-proof building
of the National Museum the account has been finally closed by returning
$13.27 to the Treasury.
The available balance of the Smithsonian Institution for the expenditures of the first half of the year 1882, according to the report of the
executive committee, amounts to $29,637.45.
BUILDINGS OF THE INSTITUTION.

Smithsonian Building.-No unusual expenditure has been required to
keep this edifice in good order, although a certain amount of wear and
tear has of course been necessarily provided for. Some important
changes have, however, been made, adding greatly to the facilities for
work. The entire basement has been put in thorough order; the floors,
walls, and ceilings covered with a thick coat of whitewash, answering
the double purpose of a sanitary protection and of increasing the
amount of light; the improv~ment in the latter respect being very
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marked. The west basement, which has heretofore been occupied indiscriminately for the preservation and elaboration of the · collection o~
birds and fishes, has been subdivided, and each subject confined strictly
t.o its own section, much to the im_provement of the service. An opening has been made from the northwestern tower of the main building
into the second story of the adjacent corridor; and a stairway placed
in the tower, ascending from the basement to the level of the gallery of
the main hall, permits r_e ady access between the three floors. The special object of this was to give to the curators of fishes and marine invertebrates an opportunity of using the galleries of the main hall in their
work of arrangement a,nd cataloguing. The hall or corridor between
the main central room and the western or "pottery" room has been .occupied by the collection of fishes, for which it was specially arranged.
At the last meeting of the Board the Secretary called attention to the
combustible and insecure condition of the eastern portion of the Smithsonian building, and presented plans, prepared at his request by the
architects, Messrs. Cluss & Schulze, which, without materially changing
the architecture of the building, would provide largely increased accommodations for offices and work-rooms, the storage of publications, the
exchange system; &c.
·
The Board unanimously adopted a resolution instructing the Secretary
and executive committee to present the subject to Congress and request.
an appropriation for the purpose. The Secretary, in accordanc~ with
this instruction, sent the following letter on the 13th of March to the
.Speaker of the House of Representatives :
"By instruction of the Board of Regents of the Smithsonian
Institution, I have the honor to transmit to Congress the following
resolution adopted at the last meeting of the Board, January n, 1882 ;
and, in doing so, beg that it be referred to the appropriate committee
of the House of Representatives and receive that attention which the
urgency of the case requires:
"' Resolved, That the Secretary and executive committee present a
memorial to Congress showing the importance and necessity of rendering the east wing of the Smithsonian building fire-proof, requesting an
appropriation therefor, and, if the means are furnished, to proceed with
the work.'
"It will be remembered that in January, 1865, a fire occurred in the
Smithsonian building, which destroyed a large portion of the main
edifice, with its adjacent towers, and a very large amount of valuable
public and private property.
"The main building was restored with fire-proof materials ; but the
east wing, composed entirely of wood and plaster, and which had escaped injury, re~ains in its previous dangerous condition. Originally
a lecture room, it was fitted up many years ago with apartments for
the re~idence of the late Secretary and bis family. This application of
the wmg, however, was discontinued after Professor. Henry's death;
but the rooms thus set apart are entirely unsuited to the operations of
the e tablishment, and, while in every way objectionable, the timbers
hav~ decayed, an~ n~ arrangements are provided for proper lighting,
heating, and ventilation.
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"The main building and western extension are occupied by the collections of the Government; the east wing embraces the offices of the
Secretary, chief clerk, corrresponding clerk, and registrar, and also accommodations for the extensive operations of the department of international exchanges, the benefits of which accrue not only principally
to the Library of Congress but to all the public libraries and scientific
societies throughout the United States. The rooms are filled with the
archives, files of correspondence, original scientific manuscripts, vouchers, the stock of Government and Smithsonian publications for distribution at home and abroad, &c.; and their destruction by fire, to which
they are constantly exposed, would be greatly detrimental to the interests of the Government and the general public.
"In addition to this, an extensive fire in the east wing would endanger
and possibly destroy the main portion of the Smithsonian building, the
upper and lower halls of which contain rare specimens belonging to the
Government, and most of which could not be replaced. ·
"Congress bas recognized the importance and propriety of gradually
reconstructing the interior of the Smithsonian building, in fire-proof
materials, by making appropriations for the purpose _at various times
between 1870 and 1875; and the last Congress, in 1879, appropriated
$3,000 'for providing additional security against fire in the Smithsonian
building.'
"It is now proposed to remodel the interior of the east wing so that,
without disturbing its present architectural style, the internal capacity
will be doubled by a new arra·n gement of floors, partitions, and roofs,
and all the rooms be adapted to the efficient prosecution of the work of
the Institution and the various interests intrnsted to it8 management
by Congress.
"Inclosed I beg to send a copy of the report of the Board of Fire Inspectors (appointed by the District Commissioners) upon the condition
of the Smithsonian building.•
"I have the honor to ask, in the name and on behalf of the Board of
Regents, that the following appropriation be made at the present session
of Congress, viz:
'' For continuing and completing the fire-proofing of the Smithsonian
Institution, $50, 000."
National Museum Building.-The Museum building was received from
the hands of the architects in so complete a state that but little remained to be done beyond the ·t inting of a portion of the walls and the
filling up of some of the alcoves with canvas frames, &c. There is yet
much to be done, however, in the construction of the necessary cases for
the accommodation of collections. A large addition to the number was
made during the year. It will require, perhaps, two more consecutive
appropriations, of the usual amount, before all the space contained in
the building can be suitably occupied with the necessary means of
* '' The commission to inspect buildings in the District beg lea~e to submit herewith report No. 5.
"By invitation of Professor Baird the east wing and connecting corridor to the
mai~ building of. th_e Smithsonian Institution were visited and inspected. In this
port~on ?f the bm~dmg_ ar~ all tJie records and vaiuable documents ~elo1;1ging to the
Inst1tut10n. The mter1or 1s entirely of wood and illy arranged, makmg 1t especially
unsafe and liable to accident from fire, thus endangering the entire building. As a,
matter of safety, this wing and corridor should be completely cleared out and rebuilt
of fire-~roof materiR,l, and furnished with improved modes of communication and
egress.'
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exhibition. As heretofore, the cases have been, for the most part, built
by contract outside of the Museum, some in Washington, some in Philadelphia, and others in Baltimore, but a good deal of work has been
done within the building by carpenters and other workmen employed
by the day.
A very great change has been made during the year in the appearance of the interior, and a very decided approach towards the general
completion of the work accomplished. In order to accommodate the
increasing number of books required for the use of the curators and
students connected with the Museum, the original library room was
connected with the one above it by means of a stairway, so that practically two stories-the lower one with a gallery-have been provided.
It is thought that at least.10,000 volumes can be accommodated in this
manner.
The accommodations for the storage of coal having been found insufficient, the vaults under the western end of the south front of the Museum
were more than doubled in extent during the year, and space gained
in addition for a blacksmith's shop and machine shop.

Armory Building.-Very important changes have been made during
the year in the Armory building and its surroundings. This edifice
was assigned by Congress, a 1iumber of years ago, for the special service
of the National Museum; to which, at a later period, was added by law
that of the United~tates Fish Commission. The original intent of the
assignment was for the purpose of accommodating the collections obtained at the Centennial Exhibition in Philadelphia; but as these were
removed, from time to time, to the National Museum building, after its
completion, the space gained was taken possession of by the Fish Commission. The lower story, or grounp. floor, was converted into a great
fish-propagating establishment, for the hatching of shad, salmon, and
other food fishes; and it was used, also, as a magazine for the distribution of carp, black bass, &c. The second floor was converted into a
series of offices, laboratories, and rooms for the messengers connected
with the :fish-transportation service. The third floor was used as a
depot for supplies and materials of the Fish Commission; and the
fourth story is still occupied by the property or" the National Museum.
In order the better to accommodate the service of the Fish Commission, a switch or branch railroad track was, by the permission of the
Superintendent of Public Buildings and Grounds, and of the Commissioners of the District of Columbia, introduced into the area at the south
of the building, on which the distribution cars of the Fish Commission
can be kept, aud loaded directly from the Armory building. Later in
the year a he<l. in the shape of the letter L was built on the lot, the
short branch being u ed for the cars, and the long one as a depository
for the collections obtained from the proprietors of exhibits in the Permanent Exhibition building in Philadelphia. The construction of a
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fence inclosiiig the interior court of the .Armory yard gives greatsecurity to the large amount of valuable Government property storeu ,
in the main building and its annexes.

Laboratory of Natura,l History.-By the transfer of Mr. T. W. Smillieanti his photographic apparatus from this building to the new photo.

graphic rooms specially arranged in the soutbe~t--. tern pavilion of the·
National Museum building, it became possible to offer accommodations
for photographic work to the force employed by Major Powell, in connection with the Geological Survey and Bureau of Ethnology. Mr.
Hillers, photographer, has utilized the rooms of the building particularly in the preparation of enlarged photographs· of the scenery and
the aborigines of the West for the windows of the National Museum.
It is proposed to introduce these photographs in a large number of the
windows of the Museum building, selecting for each room the subjects
most appropriate to its contents.

An Additional Museum Building requ-ired.-Large and capacious as is
the new Museum building, it has proved already inadequate to the existing requirements of the National Museum. This building was designed
primarily to accommodate the vast number of industrial and economiQal
exhibits presented to the United States by foreign Governments at the
close of the Philadelphia Exposition of 1876. A special appropriation
was made by Congress for their transfer to Washington and the Armory
building in the square between S'ixth and Seventh streets was assigned
for their reception. It required nearly sixty large-sized freight cars to
transport the mass.
Before the building was completed in 1881, and · available for its purposes, almost equally enormous additions had been made to the collections of the various Government expeditions and of the Ethnological
Bureau, which, together with ·many thousands of objects previously in
charge of the Smithsonian Institution, but for which there was no room
in the old building, constituted a much larger mass than was originally
estimated. It is well known that at the close of the Centennial Exposition a company was organized to take charge of a large portion of the
collections exhibited on that occasion, and with these and such additional
articles as might be obtained to establish what was kno:wn as the "Permanent Exhibition" in the main Centennial building, which covers nearly
eighteen acres. This organization, after struggling for existence for
several years, :finally became unable to continue the effort, and the collections in its charge were speedily scattered. Many of these had been
presented to the National Museum with the understanding that they
were to be left with the Permanent Exhibition Company for a period of
at least a few years. Others, however, including many of the most
valuable series, were obtained for the National Museum through the
efforts of Mr. Thomas Donal!ison. All these collections were carefully
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packed under bis charge and stored in a building erected by him adjacent to the Centennial building.
An appropriation was made by Congress to m~et the cost of packing,
rshipping to Washington, and storing the collections in question. About
'twenty cars were required to transport them. They are now contained
•in a wooden building adjacent to the Armory, there being absolutely
~no space for them in the N ationa,l Museum.
In addition to this a cabinet of at least double the magnitude, made
by the Institute of Mining Engineers · and deposited with the Pennsylvania .A.rt Museum of Philadelphia, has been offered to the Government simply on the condition of transfer to Washington and proper
-exhibition. This is an extremely important collection, illustrating the
mining resources and metallurgy of the United States and foreign countries, and will constitute a most important addition to the means of instruction at the command of the Government. An appropriation will
be asked, and it is hoped obtained, for the purpose of transferring the
collection to Washington; but some measures must be taken for its
ultimate display.
An even greater mass of additional material to be provided for will
be found in the industrial collections. of the United States census of
1880, and in the collections of the United States Geological Survey.
The census collections embrace more particularly the building stones
of the ~onntry, the ores (especially of the precious metals), the combustibles, such as coal, petroleum, &c,,, and the forest timber.
.All these collections are of great magnitude, representing as nearly
as possible a full series from all parts of the country. They are carefully labelled and recorded, and will' be accompanied by full descriptions.
The building-stone collection is especially valuable, consisting, as it
does, of many thousands of samples of marble, granite, sandstone, and
other· substances, for the most part dressed in 4-incb cubes, each of the
faces showing a different surface and treatment.
It is not believed that any established quarry remains unrepresented
in this series, while many extremely valuable deposits of ornamental
and building stones are presented therein for the first time. Preparations are in progress for testing the strength, resistance to torsion
and crushing force, and economical properties of all these samples.
The collection is·now so far advanced that when a public building is to
be erected either by the States or the Geueral Government it will be
pos ible to show specimens of all the best buildj.ng stones in the vicinity of the locality involved, and to present all the necessary data as to
availability, durability, cost of production, &c. Much use bas already
been made of the collection by the commissioners of State capitals,
county court-house , &c., as well as by agents of the General Government.
The coll ction of ores made by the census agencies is also very exten ive that of iron being particularly large. Nearly every iron mine

REPORT OF THE SECRETARY.

9

of any prominence in the United States has been visited, and samples
carefully selected, by experts. These have been analyzed under the direction of Professor Pumpelly, and reports presented as to their chemical, and metallurgical properties, and economical value. .All the originals of this research are in charge of the Smithsonian Institution,
awaiting exhibition. The same may .b e said of similar _researches in
regard to the ores of all the other metals.
The work of the United States Geological Survey, also of enormous
magnitude-begun under Mr. Clarence King and continued under Maj.
J. W. Powell-has resulted in ~he accumulation of several tons of specimens of fossils, rocks, minerals, ores, and the like. Very few of these
can at present be exhibited for want of the necessary space. The Survey requires a large number of experts and assistants, and is at present very badly accommodated. Some twenty rooms in the new Museum building have been assigned as quarters for the Director of the
Survey and his assistants.
This, however, causes great inconvenience to the other work of the
Museum, and as the survey now occupies a large building in Washington, for which it pays considerable rental, and for want of ·quarters in
Washington is obliged to scatter its stations over various parts of the
United States, it is thought desirable to ask Oongress for an appropriation t,o erect a second museum building corresponding in general character t:o the first, bnt on the opposite side of the square, along the line
of Twelfth street.
This building it is proposed to devote almost entirely to the mineral
department of the National Museum; and when completed· to transfer
to it everything of a geological and mineralogical nature, and also to
prepare a portion of it especially for the accommodation of the Geological Survey, which is at present so inconveniently provided for. By
way of economy it is .proposed at first to construct what will represent
the western side of the building, in which office-room~ and chemical
and other laborat-Ories can be provided for.
It had been proposed to erect a separate building for the Geological
Sm-vey, disconnected from the National Museum; but there being no
ground available for this purpose, it was thought expedient to ask for
an appropriation to furnish the required quarters on the Smithsonian
reservation, which is at present ample for the purpose.
On the 10th of April last the following bill was accordingly introduced into the House of Representatives and referred to the Oommittee
on Public Buildings and Grounds. The subject is still before that
committee, and it is impossible to state what will be its fate during .
the present session. I wonld recommend action on the part of the Board
of Regents in this connection, since long. before the edifice can be com•
pleted the need for it will become extremely urgent.
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".A. BILL (H. R. No. 5781) for the erection of a fire-proof building on the south portion of the Smithsonian reservation, for the accommoda,tion of the United States
Geological Survey, and for other purposes.

"Be it enacted, &c., That the sum of two hundred thousand dollars
be, and hereby is, appropriated, out of any money in the Treasury not
otherwise appropriated, for the erection of a fire-proof building on the
south portion of the Smithsonian reservation for the accommodatio-q. of
the United States Geological Survey, and for other purposes: Provided,
That the consent of the Regents of the Smithsonian Institution be first
obtained thereto, and that the building be under their direction when
completed: .And provided further, That the huilding be erected by the
.Architect of the Capitol, in accordance with plans approved by the
Director of the United States Geological Survey, the Secretary of the
Smithsonian Institutfon and the Architect of the Capitol acting as a
board therefor."
MEETINGS OF SCIENTIFIC BODIES.

The Board of Regents authorized the Secretary " to provide in the
building of the new Museum such accommodations as the National
Academy of Sciences may need at its meetings in Washington, and in
connection with the e1:ecutive committee to extend similar hospitality
to other organizations of cognate character and importance."
Under the authority thus conferred, meetings were held during the
past year in the new Museum by the National Academy of Sciences
(April 18, 1882), the American Institute of Mining Engineers (February 21, 1882), and the National Dental Association (August 3, 4, 5, 1882).
The hall of the Museum has also been used for the bi-monthly meetings of the Biological Society of Washington, and for lectures on Saturday afternoons in the months of March and April, 1882, under the au, spices of the Anthropological and Biological Societies of Washington.
The following is a list of these lectures :
Introductory Address. By Maj. J. W. Powell, Director, United States
Geological Survey.
Scientific and Popular Views of Nature Contrasted. By Prof. Theo
Gill.
What is AnthropologyY By Prof. Otis T. Mason.
Contrasts of the Appalachian Mountains. By Prof. J. W. Chickerjng, Jr.

1

Outlines of Sociology. By Maj. J. W. Powell.
Little Known Facts a,b out Well-Known Animals. By Prof. C. V.
Riley.
Paul Broca and the French School of Anthropology. By Dr. Robert
Fletcher.
Deep Sea Explorations. By Prof. Wm. H. Dall.
How we See. By Dr. Swan M. Burnett.
I would state that a formal visit was made to the Institution on the
2d February, 1882, by the newly appointe<l Chinese minister, Mr. Cheng
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Tsao Ju, with his staff, accompanied by Hon. Peter Parker, one of the
Regents. These gentlemen seemed much interested in the work ,of the·
establishment, and promised h,e arty co-operation on the part of the
Chinese Government in the way of exchanges, contributions to the Museum, &c.
ROUTINE WORK OF THE INSTITUTION.

Admin·i stration.-The personnel of the Smithsonian Institution hasremained practically unchanged since the last report.
Oorrespondence.-In all the public Departments, the correspondenceconstitutes a very large part of the office work, and the fact that the
Smithsonian Institution has come to be, in a measure, a bureau of infor:J11ation, adds greatly to the number of letters received and" requiring responses.
It is a rule of the Institution, observed from its earliest days, that
no respectful request for information ever goes without an answereither supplying what is wanted, or expressing in~bility to do so. In
the latter case references are frequently given, whicli.answer the desired
object.
The known interest of the Institution in the subject of Anthropology
induces many notices to be sent to it of the discovery of Indian relics, ,
their characteristics, and other details; the more interesting portions.
of which are usually extracted and published in the annual report. The·
number, however, has become so great that at present it is impossibleto give them in detail, as heretofore; but a careful abstract is made, for·
publication in the annual report, by Prof. 0. T. Mason, the editor in
, charge of this subject.
The correspondence with all parts of the United States-largely, however, through members of Congress-in connection with the supposed
discovery of valuable minerals, has, as heretofore, represented a very
considerable portion of the business.
Applications for position in the Institution and its allied departmentsstill continue to be numerous. At best there can be but very few vacan- .
cies in the administrative and laboring force, -and hence it is rarely
possible to give a favorable response to any such application, whatever
the merit of the applicant, or however strong and satisfactory the testi- monials presented. The unpleasant necessity accordingly remains or
almost uniformly declining the urgent appeals of those seeking official'
position and occupation.
RESEARCHES AND EXPLORATIONS.

During no previous year ha.s the Smithsonian Institution been connected with so many different and important explorations of various
regions, especially of America, as during that which has just closed;.
and the results of the work are of commensurate value.
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Among the subjects to which the Institution has always devoted
special attention has been that of developing a knowledge of the ethnology and physical and natural history of the less known portions of
the globe; confining, however, its attention more particularly to America. There are yet so many regions to be investigated, that whatever
funds are available for its purposes ca.n always be advantageously employed; and the limitations in this res~ect have always been keenly
felt.
It is, of course, the policy of the Smithsonian Institution, in this and
in all other subjects, to occupy no ground that is covered by other snfftcient agencies; and where the United States Government or any other
body is at work in exploration the Institution does not interfere, ~xcept
in so far as it can act concurrently to advantage. For the third of a
century the Institution has worked harmonion~ly with the various
branches of the Government in this connection; and by calling attention to the importance of special inquiries, not originally contemplated
in the official research, by securing the appointment of competent experts, by taking charge of the notes and collections made, and assisting
in their elaboration and preparation for pn blication, and in various
other ways, it has been able to guide effort, and to secure the accomplishmtnt of its object on a very large scale.
The number of exhibitions that the Institution has been more or less
,connected with during the period mentioned is very great, and it is
difficult to calculate the influence that it has thus exerted in the devel-0pment of knowledge in ethnology a.nd natural history in general, and
particularly in that of northern and middle America.
Of la~r years the strongest ally and a,asociate of the Smithsonian
Institution and its work, has been the U nit:ed States Signal Servi~;
fust, under General Meyer, and next under General Hazen. Both these
-officers have alw~ys exhibited the utmost readiness to render all the aid
in their power toward the furtherance of the objects of the Institution,
.and especially by permitting it to nominate persons to the charge of, or
to act as assistants in, the principal observation stations who, while
,c ompetent meteorological observers, were at the same time naturalists
and able to utilize their opportunities to the utmost. The Institution
in these cases has usually met all the expenses in addition to what was
required for the purely meteorolo_gical service; supplying outfit, arsenic,
ammunition, &c., and taking charge of the collections and having them
properly elaborated for publication.
The previous reports of the Institution contain many references to
thi most satisfactory co-operation; and this has been even more marked
and efficient during 1882 than formerly; as will be readily realized by
the following account, in which I propose to take up the several regions,
and show the more important work that has been done either by the
In titution a.lone, or in conjunction with the Signal Service and other
partie .
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Greenland.-It will be remembered that in 1881 Lieutenant Greeley
was sent, by the Chief Signal Officer, in charge of a party to establish
an international meteorological station at Lady Franklin Bay, in latitude 81° 35' north. The party was taken to its destination on the
steamer "Proteus," a sailing vessel chartered in Newfoundland, and was
safely landed, with all its stores, on the north shore of Lady Franklin
Bay, at Camp Conger. The naturalist and surgeon of the party in
charge, Dr. Pavey, had preceded the expedition to Greenland .by about
one year, being occupied during the interval in studying the natural
history and ethnology of the co1.mtry. In 1882, with an appropriation
made by Congress for the purpose, a relief party was organized by the
Signal Office to carry out stores and supplies. .As Dr. Pavey intimated
his desire to return during 1882, the Institution, at the request of General Hazen, selected Dr. Hoadley to fill the place, as a surgeon of
ability and an experienced naturalist. This relief party, with the supplies and stores, left Newfoundland on the steamer "Neptune" on its
way to Lady Franklin Bay; but, on account of the ice, was unable 'to
reach its destination; and after depositing the stores on the shore
and marking their position by intelligible indications, it returned
to the United States. During the voyage, Dr. Hoadley was able to
utilize the slight opportunity at his command in collecting some interesting specimens of birds and other objects of natural history. The
commander of the . party brought back a very finely constructed skin
boat, which has been deposited by the Chief Signal Officer in the
National Museum.
Labrador.-A very important beginning towards the exploration of
Labrador bas been made during the year by the establishment, by the
United States Signal Service, of an international meteorological station
on Ungava Bay, its northern extremity.• Mr. Lucien M. Turner, who bas
been connected with the service for many years in stations at St. Michael's,
Alaska, and at many points along the Aleutian Islands, was selected
to establish a new station on the eastern coast of the continent, and one
that should be at a suitable distance from the Greenland station, and
those more or less adjacent to it of the German and English Governments. The courtesy of the Hudsoi:i's Bay Company, which had been
so signally exhibited to the Smithsonian Institution in connection with
the researches of Mr. Kennicott and others more than twenty years ago,
was again displayed, in its hearty consent to make Fort Chimo, in
Ungava Bay, the seat of the settlement in question; and Mr. Turner
accordingly left Quebec on a schooner for Rigolette Station, where,
taking the Hudson's Bay steamer, he proceeded to Ungava. His equipment for making collections of all kinds was very complete, and was
also transported by the Hudson's Bay Company. He had received authority from the Institution to obtain the necessary goods at the post,
and to secure such objects by barter with the Eskimo as could not
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otherwise be readily obtained. The vessel returned very soon after,
leaving Mr. Turner and his equipment; but his letters indicate his entire
satisfection with the prospect, of efficient work both in meteorology and
in natural history. We are assured by the company's officer at Fort
Chimo of his hearty co-operation; and are also gratified at the assurance
that, in their season, the variety of objects of natural history is very
great, especially of birds, with their nests and eggs. Four boxes of collections were received from Mr. Turner by way of London, and found to
-contain many articles of much interest. In accordance with the understanding with Mr. Turner, the collections will all be retained, so that he
may work them up at the proper time.
This may be an appropriate place to mention that, before leaving the
country, Mr. Turner completed his elaborate report upoP the natural
and physical history of Alaska, and left it in the hands of the Chief
.Signal Officer for such use as he might see fit to make of it.
A second exploration of Labrador during the year was prosecuted by
/ Mr. Winfred A. Stearns~ a New England naturalist who has been in
the habit of spending several years successively on the coast, although
considerably farther south than the station occupied by Mr. Turner.
That gentleman applied to the Institution for the necessary alcohol to
preserve objects of marine zoology, and has forwarded to Washington
a satisfactory return. A report by him on the various species of animals
observed during his successive visits to Labrador has been presented
to the Institution, and will shortly be published in the Proceedings of
the National Museum.

Arctio Ocean.-The ill-fated voyage of the Jeannette came to a close
by the wrecking of the vessel, and the loss of two out of the three divisions into which the party was made up in the effort to reach the actual
settlements on the Siberian coasts. Among those saved was Mr. Raymond L. Newcomb, the gentleman nominated by the Institution as
naturalist to the expedition. Mr. Newcomb was able, in spite of all the
privations and trials of the return, to save many of his notes and four
specimens of one of the rarest of known birds, namely, Ross' GulJ, which
is a small species, characterized by a wedge-shaped tail, and having,
also, a black ring around the neck, in striking contrast with the otherwise white plumage. Mr. Newcomb knowh:1g well the interest to naturalists -Of these specimens, carried them with him, and delivered them
to the Smithsonian Institution. They are, naturally, not in very good
condition, but would be prizes under any circumstances.
The disastrous history of the Jeannette, almost unexampled among
Arctic explorations in its fatalities, does not come within my province
to detail.
Alaska.-Of all the stations in this vast and comparatively unknown
region, the most important occupied during the year is that at Point
Barrow, situated in latitude 71½o N., the northernmost point of conti-
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nental North America, and forming a part of the purchase by the United
States from Russia in 1867.
In 1881 a thoroughly organized party was sent to that region by the
Chief Signal Officer, under the command of Lieutenant Ray, with
Dr. Oldmixon as surgeon, and Professors Smith and Murdoch as
meteorological observers and naturalists; the latter gentlemen having
been nominated by the Smit,h sonian Institution at the request of General Hazen. Both of them trained and accomplished naturalists, and of much experience in practical work, a great deal is hoped from them,
as well as from the party generally, in the thorough investigation of the
anthropology and biology of the northern coast.
.A. vessel sent by the United States Signal Office to Point Barrow with
supplies, u.n der Lieutenant Powell, found the party in admirable condition, and brought back a large number of very interesting specimens,
which have already greatly increased our knowledge of the Eskimo
and of the animal life of the region. The labor of getting settled, and
of organizing the station, prevented the full utilization of the occasion
by the naturalists of the expedition. It is expected, however, that by
the next year's return the objects secured will be of very great interest,
surpassing even those that have already come to hand.
Among the most noted features of the collections returned from the
expedition are the many implements, such as- hammers, chisels, scrapers, &c., made of a form of Jadite, closely allied to the precious Jadite of China and New Zealand; and many other objects of Eskimo
workmanship are scarcely less interesting.
Among the birds, the eggs of three species of .A.retie wading birds
constitute important novelties in the collections of the National Museum. There were also some rare fishes, marine invertebrates, &c.
Among the most important coBections received from Alaska during
the year are the ethnological objects transmitted by Mr. J. J. McLean,
Signal Service observer at Sitka. This gentleman has well utilized the
opportunities at his command by securing several very fine co1lections
both of modern a~d prehistoric workmanship of the Alaskan Indians;
adding much to the richness of the material in the National Museum.
While engaged in his surv~ying work in Alaskan waters, on the Coast
Survey steamer Hassler, Commander Henry .E. Nichols of the Navy has
continued his important service begun several years before on the Gulf
of California, in obtaining rare specimens of animals, especially fishes.
A large collection of marine animals, made by him, 'is now on its way
from California.

Saint Michael's.-N o collections were received during the year from ·
Saint Michael's; a station which while in charge first of Mr. Turner,
and next of Mr. Nelson, has been so great a source of supply to the
National Museum. It i1:1, however, expected that a consignment of interest will be received next year.

.,J
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Nushagak.-This station, also one of the important points of service
of the Signal Office, is in charge of Mr. C. L. McKay, who went there in
1881 with the usual supply of apparatus for meteorological observation,
and of outfit by the Smithsonian Institution. Few localities on the
coast are more jmportant than Bristol Bay, on which Nushagak is situated; and it is expected that Mr. McKay will do full justice to the opportunity; having been well trained, both rts an observer and collector,
under Professor Jordan, of Bloomington, Ind. .A large amount of extremely valuable material has been furnished by Mr. McKay, those of
most interest being the ethnological objects . . Many interesting species
of birds and their eggs, of mammals, and of fl~hes have also been sent.
Some interesting collections have been received from Pribylov, one of
the fur-seal islands, furnished by Mr. J. H. Moulton. Of th:ese a very
:fine walrus head with tusks has been mounted by Mr. Hornaday, taxidermist of the National Museum.
Kodiak.-.A. very accomplished naturalist and collector, Mr. W. J.
Fisher, is now established at Kodiak as tidal observer of the United
States Coast Survey, and from him the Institution has received a number of extremely interesting objects. These are, for the most part,
ethnological and zoological; and will .be referred to in another part of
this report. The most interesting acquisition of Mr. Fisher is a new
species of petrel, which has been called <Estrelata flsheri by Mr. Ridgway, after the discoverer~
,
The fishes collected by Mr. Fisher are particularly interesting; as he
is well versed in Pacific ichthyology, and able to make a judicious selection where it is required.
From the other islands of the .Aleutian group not much has come to
hand in 1882; a few specimens collected in previous years only having
been received.
Oommander Islands.-Not in any way inferior in importance to the
other work of the year have been the results of an expedition made
to the Commander Islands by Dr. L. Stejneger. This gentleman, an
accomplished naturalist of Norway, visited the Smithsonian Institution
in 1881 for the purpose of studying the collections of aquatic birds in
the National Museum, and when this was done, offered his services to
the Institution for any exploration that might be desired. His first idea
was that of research in the Sandwich Islands, and next in the West
Indies; but finally the interest of an exploration in the Commander
Islands induced the Institution to make the necessary arrangements to
send him to that region. It may be stated, in t,his connection, that
this group of small islands is situated about 100 miles off Petropaulov ki on the coa t of Kamchatka, and that its special interest lies
in the fact of its originally having been the locality of the northern
sea-cow-the Rkytina gigas-a marine mammal closely allied to the
dugong and manatee but of enormous size, measuring 30 feet and
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upwards in length, and weighing many tons. When the islands were
discovered by the Russians in November, 1741, the species was very
abundant; but in a few years it was entirely exterminated, and it is
believed to be considerably more than one hundred years since the
last suryivor perished. Quite naturally, the possession of some remains
of this animal is a great desideratum among museums ; and until
' recently the only relics were in the museum of the Academy of Sciences
in St. Petersburg. In completing his famous voyage over the European seas, around by the Arctic Ocean and the Pacific, Professor Nordenskjold, obtained at Bering Island, of the Commander group, a number of bones of the Rhytina, of the acquisition of which he was justly
proud. Desirous of obtaining specimens of the animal for the National Museum, the Smithsonian Institution very gladly availed itself
of the offer of the Alaska Commercial Company, the lessee from the
Russian Government of the Commander Islands, to transport I)r.
Stejneger in the vessel which carries the usual annual supplies to the
station, and hopes soon to report success in its efforts.

Oregon and Washington Territory.-Du_ring the year several very acceptable transmissions of objects of ethnology and natural history,
especially of fish products, have been made by Mr. James G. Swan, of
Port Townsend. This gentleman's narrie bas appeared for many years
in the Smithsoniau report, as a valued contributor, not only of materia.ls
but also of interesting memoirs which have been published in the Smithsonian Contributions to Knowledge, and in the Annual Reports.
Mr. Swan has been specially occupied during the year in collecting
material for the American display at the International Fishery Exhibjtion, to be ]?-eld in London in May next; and it is believed that his
collection, when received, will leave but little to be desired in the way
of a satisfactory representation of the aboriginal and other fisheries of
Puget Sound.
Capt. Charles Bendire, while stationed at Fort Walla Walla and at
Fort Klamath, has continued his researches into the bird life of the
Northwest; and, with his usual success, bas secured many rare specimens of the nests and eggs of birds, as well as of their skins.
To Captain Bendire we are also indebted for important collections of
reptiles, fishes, and small mammals, also fossil remains of both animals
a-n d plants.
Oalifornia.-Mr. R. E. C. Stearns has been engaged in collecting material along the coast of California for the London Fishery Exhibition,
and has also visited Puget Sound, Washington Territory, and Oregon
in the same connection; and to him we owe some interesting collections
of specimens in archreology obtained in the interior of California.
Mr. Gustav Eisen, a well-known naturalist, has also contributed some
acceptable collections in archreology from the vicinity of Fresno.
H. Mis. 26--2
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Lou:er Oalifornia.-The earlier volumes of the report of the Institu·
tion contain allusions to the important work of Mr. John Xa,ntus in the
exploration of lower California, resulting in the discovery of a peculiar
fauna at Cape Saint Lucas, represented by numerous un<lescribed species of birds, reptiles, fishes, &c. In ·the lapse of time, the collections
made by Mr. Xantus have been greatly reduced, and it is considered
eminently desirable to renew them.
Mr. L. Belding, of Stockton, Cal., undertook, largely at his own expense, to visit the region in question and explore it in the interest of
the Smithsonian Institution. This was done by him with very great
success, his work resulting in the recovery of most of the species obtained by Mr. Xa.ntus, with a number of additions. So promising, indeed~ was the field, that the available time during the winter and early
spring of 1882 was not sufficient to complete the work, and he therefore
returned again towards the end of 1882, and is now occupied in his
m1ss10n. As Mr. Belding is a trained naturalist, especially in the
department of ornithology, much is expected from his researches. He
proposes to prepare, for publication by the Institution, a methodical_
account of the vertebrate natural history of Lower California.
New Mexico and .Arizona.-=-From New Mexico and Arizona the contributions have, as usual, been chiefly in the line of ethnology, the
Ethnological Bureau having continued its work on a very large scale.
A special account will be found in another part of the report of the
work of this Bureau in the region referred to and elsewhere. It will
be, therefore, unnecessary to do more than ment10n the names of MaJ.
J. W. Powell, Director of the Bureau, and Messrs. F. H. Cushing and
James Stevenson, in this connection.
From Mr. H. JI. Rusby some interesting collections of plants and
specimens from Silver Cit.y have been received.
The United States Geological Survey has also collected very many
minerals, fossils, and rocks in these Territories, all of which are for
the present in charge of the Survey.

Interior ef the United States.-No very important explorations have
been made in the interior of the country, other than those mentioned, excepting the work of the Ethnological Bureau, which, as already stated,
will be found detailed elsewhere.
Prof. D. S. Jordan, however, has prosecuted extensive inquiries into
the fi hes of Texas, and Prof. Hay into those of the Southern States .
.Florida.-Florida has been the scene o great activ_ity in exploration. Mr. S. T. Walker ha been engaged on the western coast of the
State, principally in collecting the archreological material; Mr. James
Bell, of Gaine ville, ha furnished large numbers of birds and living reptile ; Dr. en hall, collections of fishes; and Mr. Whitfield of reptiles.
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The most important collections, however, in Florida are those of the
fishes, made by Professor J ordari and Mr. Silas Stearns, of Pensacola,
the latter gentleman in .continuation of very many previous transmissions. Indeed, to no one are we more indebted than to Mr. Stearns for
a knowledge of the ichthyology of the ·Gulf of Mexico, his business connection with the fish and fisheries, prose.c uted from Pensacola as a basis,
enabling him to secure novelties as they presenl; themselves. Several
papers describing a number of new species have been published by the
Institution on the collections made by Mr. Stearns, an~ other species.
remain to be described.

Eastern portion of the United Stat£-In the eastern portion of the
United States the principal results have, as heretofore, been produced
by the United States Fish Commission,,the continued investigations of
the steamer" Fish Hawk" along the continental plateau having brought
to light many new forms of fishes and invertebrates, besides securing
numerous rarities, as well as duplicate specimens for distribution.
A special feature, in additiQn, has been the work connected with t:&e
acquisition of .material for the display of the London Fishery Exposition, opening in May next. An appropriation was made by .Congress
for the purpose of securing suitable illustrations of the apparatus, processes, products, and results of the .American fisheries; but the present
limits will not ·permit me to go into details, and a formal report will
hereafter be made on the subject.
The collections made in previous years by the-Gloucester :fishermen,
have not been continued to any gr.eat extent, in view of the fact that
the greater part of the objects coming within the limits of their work
have been obtained, the work of the '' Fish Hawk" superseding largely
the less productive yield of the trawl and hand l!ne.
West Indies.-From the West Indies a few objects of much interest
have been obtained, although no extended series. Mr. Guesde has continued his contributions of illustrations of a very valuable collection
of Carrib antiquities. Dr. Nicholls, of Dominica, Mr. Wells, of Grenada,
and Mr. F. A. Ober, have all made contributions of more or less interest.
Mexico.-The receipts from Mexico are for the most part represented
by several collections from Prof. A. Duges, of Guanajuato. This accomplished naturalist has been in the habit, for many years, of sewling
to the Institution specimens of an,imals and plants for indenti:fication.
It is with deep regret that I am obliged to mention, in another part
of this report, the death of Mr. F. Sumichrast, of Tuchitan; who has
been, by far, our most important coadjutor in tbat country.
Central A.merica.-The researches prosecuted in Centr:al America,
under the auspices of the Smithsonian Institution, have been of unusual
importance in the results obtained, both of specimens and of information; and of these quite a number.are to be mentioned.
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Dr. J. F. Bransford, a surgeon in the' Navy, under the auspices of
both the Ethnological Bureau and the Smithsonian Institution, made
a special visit to Copan by way pf Guatemala, and also spent a portion
of his time in Costa Rica and elsewhere. In his work he was able to
secure the hearty co-operation of Mr. Keith, the engineer of the Costa
Rica railroad, who kindly furnished some very valuable archrnologicaJ
specimens for investigation. The collections of Dr. Bransford have
been also of very great value, especially in objects manufactured of
jade. Much of Dr. Bransford's work on the Gulf of Nicoya, a region
previously but little known to us, is very interesting. He is now-engaged
in the preparation of an elaborate report of his travels, which will ba
published at an early day.
Mr. C. C. Nutting, of Illinois, was sent by the Institution to explore
especially the fauna of the Gulf of Nicoya and Costa Rica, · and with
the help of Senor Jose C. Zeledon, a long-tried collaborator of the Institution, he was able to make some interesting collections both on the
coast and in the interior of Costa Rica. / No new species were brough1
to light, but many rare and interesting forms were secured.
Mr. Nutting returned from the work of the winter of 1881-'82 in April,
and went back again by the steamer of the 20th December, to continue
bis researches on the northern ~order of 0osta Rica and the eastern
coast of that state and Nicaragua.·
l\ir. Zeledon himself has furnished some interesting additions to the
very large collections of Costa Rica vertebrates previously received from
him, among them some new species of birds.
It is but proper to state that the labors of Mr. Nutting and Dr. Bransford were very greatly furthered by the hearty co-operation of Capt. John
M. Dow, the agent of the Pacific Mail Steamship Company at Panama,
who has been so well known for ·many years as a coadjutor in all researches of a scientific nature, whether under the auspices of .Americans
or foreigners. No man is better known along the Isthmus; and a simple request secures his assistance to scientific enterprise at whateve1:
point in Central America it may be in the course of prosecution.
Mr. Gustav Eisen, a correspondent of the Institution, formerly a resident of California, but during the past year living in Guatemala, has
made important researches among the antiquities of Copan, Santa Lucia,
&c. An extended memoir by him has been prepared for publication
by the Smithsonian Institution. lie has also supplied some interesting
<Collections of natural history.
The Isthmus of Panama itself has been represented by the collect ion of reptile ent by Dr. Nelson, of the English Mail Steamer servi ,c, and of fl hes by Mr. Gilbert.
The report upon the work of 1880 and 1881 contained an account of the
labor f Mr. Charle H. Gilbert in the way of ichthyological investigafjon along the western coast of America. This gentlemen returned to
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Central America by the steamer of the 20th December, and expects _to
devote a number of months, under the auspices of Captain Dow, to the
investigation of the fishes of the two shores of the Isthmus. It is proper
to say that for the co-operation which the scientific enterprises of both
Messrs. Nutting and Gilbert have received from the Pacific Mail Steamship Company, and the amount of service rendered generally by the
company in question in the explorations of the Smithsonian Institution,
it is difficult to express our appreciation in words. For mqre than twenty
years, in all successive stages of administration, it has been ready to
- respond to any reasonable· request for service, not only carrying the
agents of the Institution free of charge, but also franking the collections transmitted by them to Washington.

South A.merica.-From South America but little of importance has
been received, excepting from the Geological Survey of Brazil under
Prof. E. H. Derby. From him valuable collections of corals, fossils. &c.,
have been received, to be exchanged for some from the National Museum.
Dr. Hering, of Surinam, has sent collections of living reptiles, of
objects in alcohol, and specimens of anthropology, which have proved
very acceptable.
1
Mr. Thomas Herron, of Baranquilla, has also contributed some valuable archmological specimens.
,
Mr. W. F. Lee conducted an exploration in Peru and Ecuador with
some success during the months of .July and,August. Be was obliged
to discontinue work on account of the hostility of the natives, who had
been prejudiced against explorers on account of the indiscretions of a
collector who had preceded Mr. Lee.
Ohina and Japan.-The researches of Dr. Dale and Mr. P. L. Jouy,
in China and Japan, respectively, have been· continued d_u ring the year
with very important results. Collections of great value of birds, mammals, and other objects have come safely to hand from them. Dr. Dale
returned to the United States in the early part of the year; but Mr.
Jouy remained in Japan and visited some comparatively little known
portions of the country, where he found objects of very great interest ..
Nothing of special moment has been received from the Old World,
beyond some occasional specimens of natural history exchanged with
museums or individuals. These, with the details of the collections
generally, will be found recorded in the list of accessions to the National Museum during the year.

•

PUBLICATIONS.

Smithsonian Oontributions to Knowledge.-ln 1860 the Institution published as one of the series of "Contributions to Knowledge," the register of meteorological observations made at Providence, R. I., by Prof.
Alexis Caswell, extending over a period of twenty-eight and a half
years, from December, 1831, to May, 1860. After the death of Professor
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Caswell, manuscript containing additional observations for sixteen years
and a half, or to the end of the year 1876, was placed at the disposal of
t he Institution. It was accordingly decided to publish summaries of
t he entire series of observations, and the necessary reductions, arrangement, and revision were placed under the direction of Messrs. Charles
A. Schott and E. H. Courtenay.
The result, a condensed epitome of continuous records for forty-five
years, of observations of the baromete~ and thermometer, of winds,
clouds, rain, snow, '&c., has been published during the year, forming
a quarto volume of 38 pages, entitled "Results of Meteorological Observations made at Providence, R. I., extending over a period of forty-five
years." This will doubtless prove a useful work of reference, not merely
for students of meteorology, but for en~ineers and others.

Miscellaneous Oollections.-Two volumes of this series have been com. pleted during the past year, Vol. XXII and Vol. XXIII. The former
is composed of the Proceedings of the United States National Museum
for 1880 and 1881, and forms an octavo volume of 1200 pages, with 18
wood-cuts and 4 plates.
The twenty-third volume is made up of the followiug papers:
Bibliography of Fishes of the Pacific coast of the United States. By
Theodore Gill.
On the Distribution of Fishes of the Alleghany Region of South Carolina, Georgia,, and Tennessee, with a synopsis of the family Oatostomidr.e. By D.S. Jordan and A. W. Brayton.
Flora of Saint Croix and the Virgin Islands. By H. F. A. Eggers.
Catalogue of the Collection to illustrate the animal resources and the
:fisheries of the United States, exhibited at Philadelphia in 1876 by the
Smithsonian Institution and the United States Fish Commission, and
forming a part of the United States National Museum. By G. Brown
Goode.
Contributions to the natural history of Arctic America, made in connection with the Howgate Polar Expedition, 1877-'78. By L. Kumlien.
These five articles formed Bulletins of the National Museum, Nos.11
to 15, and are now collected in one volume of 1003 pages.
Mr. F. W. Clarke has prepared for the Institution another of the
series devoted to the discussion and more precise determination of
various constants of nature, forming the fifth contribution to that subject published in the Smithsonian series. It is entitled "A Recalculation
of the Atomic Weights," and forms an octavo volume of 293 pages. It
may be regarded as practically supplementary to the "Digest of Atomic
W ight ," by Mr. Geo. F. Becker, published by the Institution in 1880,
and of which an account was given in the report for that year.
One of the articles of the Miscellaneous Collections (No. 469, Smithsonian erie ), is a list of the foreign correspondents of the Institution,
correctP,d to January, 1882. It was prepared by Mr. Geo. H. Boehmer, in
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charge of the exchangP, system, includes about 3,000 titles, and forms an
octavo volume of 174 pages, being No. 469 of the Smithsonian publicatioa
The ·v arious papers on anthropological subjects, contributed by Dr.
Chas. Rau to the Smithsonian Annual Reports, from 1860 to 1877, have
been collected and issued 'in· one vojume, with a prefa.ce by the author
containing notes as to changes and additions rendered necessary by recent observations and researches.
The work forms an octavo volume ·of 180 pages, with 53 wood-cuts,
and col!stitutes No. 440 of the Smithsonian series of publications.
The steady increase of publications by the Institution renders necessary a frequent reissue and extension of the printed list of the same.
The last check-list (to the end of 1881) presented 438 titles, stated in
brief, and occupying 20 pages 8vo. It was at the time designed to have
a more complete catalogue prepared, giving the title-page of each work
in full. Mr. William J. Rhees bas accordingly undertaken the labor
of compiling such a catalogue, in a much more thorough and satis-1
factory· form than has heretofore been attempted. This list (including
40 additional titles) has been brought down to the 1st of July, 1882.
The whole number of titles is 478; ·and in addition to a full bibliographical description of each work, in the case of volumes which embrace several independent articles (as the Contributions, Collections,
Reports, Bulletins, and Proceedings), the contents of each are given.
This catalogue (of 89 pages) is followed by a classified list of all the
separate publications, under general h~ads. A very full alphabetical
index of all the articles contained in each of the publications (with
abundant cross-references) _concludes the work. The whole (including
14 pages of prefatory information), comprises 342 pages, 8vo. In order
to make this catalogue still more available, it is intended to supplement it with a complete subject-matter index of all the subjects treated
of in the different publications, including the miscellaneous papers furnished in the annual reports.
A history of the rise and progress of the Smithsonian system of exchanges has been prepared by Mr. George H. Boehmer, of the Institution. The account is prefaced by a sketch of some earlier efforts at
interchanges of a limited character, in order to show more clearly the
distinctive features of the Smithsonian system as an agency of universal exchange among learned societies and others, irrespective of special returns to itself. The history includes the work of the Institution
with reference to the distribution of Government publications; and
also a notice of the organization by the Paris convention of 1875, in
promotion of a system of international exchange of scientific and literary memoirs, together with the proceedings subsequently taken by other
nations in the matter. The whole forms a pamphlet of 162 pages, Svo.
The interest attached to Tuckahoe, or Indiar_i bread, as a well-known
· and largely diffused article of food among the aborigines of our country, ·
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has led Prof. J. H. Gore to make a thorough examination into the nat t, •·e
and properties of this fungus. By means of circulars of inquiry, widely
distributed by the Institution, a considerable amount of material and
information has been collected. This substance is found growing in
irregular masses of mycelium around the roots of trees-especially the
conifers-and is met with in certain districts as far north as New Jersey
and Pennsylvania, and even in parts of New York, and as far south as
Florida and Texas. Professor Gore has shown that the somewhat
varied accounts given by earlier writers re:;;ult from a loose application._
of the term tuckahoe to different substances and tubers, and that the
genuine article is destitute ofstarch~ and, though abundant in pectinous
matter, possesses in itself but a small nutritive value. The essay is
comprised in a pamphlet of 13 pages.
/
Since the publication by this Institution in 1862 of a work on the
'Classification of the Coleoptera of North .America," by Dr. John L.
Le Conte, and in 1873 of a second part to the same, not only has the
collection of specimens been largely increased by the industry of entomologists, but many new genera previously unknown have been added to
this large and important order or group of insects. It bas therefore been
. thought desirable to have the original treatise thoroughly revised andbrought up to the present condition of the science. This laborious work
has been undertaken by the joint efforts ofDrs. John Le Conte and George
H. Horn; and the new edition now nearly completed, has been put in
print as far as to page 480. Not more than a hundred pages will now
be required to finish this extensive systematic a,r rangement and description of the Coleoptera, and the work will be published early in 1883.
In October of the past year, the Institution commenced the printing
of a General Catalogue of Scientific Periodicals published in all parts
of the world since 1665, compiled by Prof. H. Carrington Bolton, of
Trinity College, Hartford, Conn. The plan of this catalogue does not
include the proceedings and transa<:tions of societies, nor does it include art journals or professional journals, that is, periodicals devoted
to the subjects of law, medicine, or theology. This work originally
brought down to the year 1874, by Prof. Bolton, it was at first supposed
would be published by Congress under the auspices of the Congressional
Library. The subsequent publication by Mr. Samuel H. Scudder of
his admirable "Catalogue of Scientific Serials of all countries (including the transactions of learned societies), from 1633 to 1876," seemed
for the time to supersede the work on which Professor Bolton had been
so long engaged. .As the latter, however, included the large :field of" applied" science ( o callecl), uch as the periodical literature of manufactures, agriculture and horticulture, pharmacy, and technology in general
(not embraced in Mr. Scudder's catalogue), and as it presented the
great ad vantage of a purely alphabetical arrangement instead of the
geographical cla ification adopted by Mr. Scudder, the Institution
nn ertook it publication on condition that it should be continued to
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the year 1882. This additional labor was cheerfully undertaken by the
author, and it is hoped that the work will be completed during the year
1883. It will contain geographical, chronological, and subject-matter
indexes, and also-what is regarded as a valuable feature in a bibliographical work of the kind-an appendix stating the American libraries in which any of the periodicals catalogued (and indicated by a number) are to be found. To attain this info~mation, circulars have been
prepared and will be sent to some two hundred librarians (including
twelve in Canada), explaining the project and soliciting their co-operation in this particular. It is probable that this proposed bibliographical
aid to scie._ntific students will embrace references to at least a hundred
libraries. The work when completed will form an octavo volume of
probably somewhere between 700 and 800 pages.
For the purpose of ascertaining the methods employed in various
public and private t>ffices, of indexing and filing letters and other
papers, and of thence determining by a comparative review the most
convenient and practical system, a circular was issued in January, 1882,
requesting o'u r correspondents to furnish the institution with a detailed
account of the method employed by each. Thankful acknowledgments
are due to the various Government officials and to a large number of
others who have courteously responded to this inquiry. A4 large amount
of interesting information on this subject has been thus collected, which
will be properly digested and published by the Institution hereafter.
The usual activity in the preparation and publication (through the
agency of the InteriQr Department) of the "Bulletins" and "Proceedings" of the United States National Museum has been displayed during
the past year.
Bulletin No. 24 of the Museum has been issued, and consists of a
"Check-list of North American Reptilia and Batrachia, with catalogue
of specimens in the United States National Museum, by H. C. Yarrow,
M. D., honorary curator of the department of reptiles." This work
may be regarded as a revision and extension of the excellent list prepared for the Museum by Prof. Edward D. Cope, and publi~hetl in 1875
in Bulletin No. 1. The material selected as a reserve stock for the Museum, including typical forms heretofore described, those identified by
Professor Cope in his original study of the museum reptiles, those of the
same species found in different geographical areas, and those character~
ized by any abnormality in parts, coloration, or scale covering, forms a
collection of over 4,000 specimens, illustrating 469 species, and is believed to form a series unrivaled by that of any American museum.
The large extension of material here indicated is mainly due to the discovery of new species and sub-species in California and Lower California by Messrs. Gustav Eisen anq. L. Belding, and in Texas by Professor
Cope and Mr. Marnock.
The first part of the work consists of a simple ''check-list" of the 469
species, iu which ~n attempt bas been made to introduce some kind of
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uniformity in the popular designation of a species, to supersede the
numerous local names in use, by giving an English equivalent of the
technical Latin and Greek titles employed by naturalists. The next,
and larger portion of the work is devoted to a specification of the locality,
source, and nature of the various preserved examples of each species,
with a biblographical reference to a good published description thereof.
Following this is a" List of specimens desired by the National Museum,"
numbering in all 132, of which, however, 78 are duplicates wished for
-of examples already in the collection, leaving but 54 new species desired
to complete the Museum series. The whole is followed by_ copious indexes ; 1st, to the generic and specific names; 2d, to the common names ;
-3d, to the localities whence obtained; 4th, to the names of contributors;
and lastly, the general index. ·. This bulletin forms an octavo volume of
254 pages. This work is to be folJowed by a supplementary one giving
.a careful and conci~e description of each species of the class. This is
now in preparation.
Bulletin No. 22 of the NationaJ Museum has been published during
the year. It is entitled "Guide to the Flora of Washington and vicinity,''
by Lester F. Ward. The work, besides the catalogue of the flora of the
District, with full notes, contains a sketch of the early botanical labors
undertaken t>y former students, the range of the flora, notices of localities of special interest, the flowering-time of piants, and many interesting facts relating to autumnal flowering, albinos, and double flowers; a
statistical view of the flora, a comparison with others, notes upon abundant and scarce species, classification, common names, &c. There is also
included a check-list of the plants for the use of those who may be forming' herbaria and an excellent map of the region considered. An appendix is devoted to directions.for collecting, which gives ample instruction for the preparation of an herbarium, the collection, preservation,
.and identification of plants, as well as the proper way to arrange duplicates for rea,dily making exchanges. This is also published in separate
form as No. 460 of Smithsonian series. A full and complete index forms
a useful feature of the work, the whole making an octavo volume of 265
pages.
Another Bulletin of the National Museum, No. 11, which had been for
a long time in the hands of the printer, was issued during 1882. It is
entitled "Bibliography of the Fishes of the Pacific Coast of the United
States to the end of 1879," by Theodore Gill. The author gives an
-~numeration in chronological order of the memoirs and articles of all
kind that have been published on the fishes of the Pacific coast of the
United States. The Bulletin forms an octavo volume of 77 pages.
The im ortant work of Mr. Samuel H. Scudder, referred to in the
report for 1880, r lative to the names which have been given by writers
-0n natural hi tory to genera, has been published in part during the
year. It form Bulletin No. 19 of the National Museum and is entitled
"' omenclator Zoologicus. An alphabetical list of all' generic names
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that have been employed by natnralists for recent and fossil animals
from the earliest times to the close of the year 1879.'' In two parts.
Part I. "List of Generic names employed in Zoology and Paleontol<?gy
to the close of the year 1879, chiefly snpplemental to those catalogued
by Agassiz and Marschall, or indexed in the Zoological Record." It
forms an octavo volume of 398 pages.
Of the class of '' Proceedings of the National Museum,;' volume IVhas been published. This work, commenced in April 1881, printed by
signatures as matter was prepared, and completed in August, 1882,
· -0omprises biological and other notices by S. F. Baird, T. H. Bean, C.
Bendire, 0. H. Boyd, W. E. Carlin, W. H. Dall, F. M. Endlich, W. G.
Farlow, C.H. Gilbert, T. Gill, W. 0. W. Glazier, G. Brown Goode, G. W.
Hawes, E. Ingersoll, S. H. ,fohnson, D. S. Jordan, P. L. Jouy, G. N.
Lawrence, W. N. Lockington, 0. Lugger, 0. L. McKay, M. A. Moore,
.A., Pirz, F. M. Plateau, J. Y. Porter, R. Rathbun, C. Rau, R. Ridgway,
J. A. Ryder, R. W. Shufeldt, R. Smith, S. B. Smith, L. Stejneger, F.1
W. True, L. F. Ward, and 0 . .A.. White. These papers are followed by
anappendixof 141 pages, comprising 18 circulars issued by the Museum.
The whole forms an oct~vo volume of 680 pages, illustrated by 1 plate
of 13 :figures, and by 15 figures in the text.
·
For several years past, under the co-operation of the Smithsonian
Institution and the United States Coast and Geodetic Survey, a collection has been made of the data obtainable as to the relat~ve heights of
points over the surface of the continent of North America, with a view
to gather these together for permanent record and publication, and to
form the groundwork of a hypsometrical map.
This collection has been intrusted to Mr. W. L. Nicholson, topographer of the Post-Office Department, who has devoted as much leisure
time as he could command to the extensive correspondence required and
to the co-ordination of the large mass of material gathered. But the
engrossing na1mre of the duties of his office, having delayed the progress
of this work, a transfer has been made during the past year of all this
material from the Smithsonian Institution-under whose more immediate direction the work has been prosecuted-to the Coast and·. Geodetic Survey, one of whose officers may be assigned for the continuation
of this important subject.

up

Smithsonian Annual Report.-! regret to state that
to this time, the_
annual report of the Regents for 1881 has not been published. It was
transmitted to Congress on the 1st of March, 1882, and has ever since
been in the hands of the Public Printer.
This work includes the usual Journal of Proceedings of the Board of
Regents, with the reports of the Secretary, of tbe Executive Committee.
and of the National Museum Building Commission. The '·' General
Appendix" contains first a "Record of recent scientific progress." Introdu.ctfon by the Secretary; astronomy, by E. S. Holden; meteorology,
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&c.,. by Cleveland Abbe; physics, by G. F. Barker; chemistry, by the
same; botany, by W. G. Farlow; zoology, by Theodore Gill, and anthropo}ogy, by 0. T. Mason; next, miscellaneous papers and abstracts relatiug to anthropology, and the papers by J. Howard Gore, on tuckahoe
or Indian bread; and by G. H. Boehmer, on the history of the Smithsonian system of exchanges; both of which have already been described. The whole will form an octavo volume of something over 800
pages, illustrated with 83 cuts.
·
ASTRONOMICAL ANNOUNCEMENTS BY TELEGRAPH.

The service underta.ken by the Institution in 1863, in the interests of
astronomical science, of acting as the central medium of reception and
transmission of telegraphic announcements of discoveries, continues to
be rendered, with general satisfaction to observers. It is of course
understood that this Institution is merely the channel of an international
exchange of astronomical research, and that it undertakes to · act only
as the intermediary between foreign and domestic observatories, though
it has long been a desideratum to have the announcements of American.
discoveries fully distributed in our own country-a result which has
to some extent been effected by the constant practice of the Institution
to have both foreign and American discoveries promptly transmitted
to the New York and National As~ociated Press for immediate publication.
The Atlantic Cable Company and the Western Union Telegraph
company still continue with their accustomed liberality to forward
the Smithsonian dispatches free of ch~rge ; an enlightened appreciation of the public value of such researches, and a courteous and hearty
co-operation in scientific work which should always receive our most
thankful recognition.
The following is the list of astronomical discoveries of minor planets
and comets made '<luring the past year: .
List of planetoids discovered in 1882.
No.

221
222
223
2:24
225
226

Z-i:7

228

229
230
231

Na.me.

Eos .••••......
Lucia ....••
Rosa ..........
Oceana .......
Henrietta .....
W eringia. .. ___
Philo ophla. ...
A~athe .......
A elina .......
Athamantis ...
Vindobonda ...

Date.

Jan. 18
Feb. 9

Discoverer.

Palisa .............
Palisa .............
Mar. 10 Palisa. ____________
Mar. 30 Palisa ......... ____
April 19 Palisa ... ___ .. ____ .
July 19 Palisa .. ___ ... ____ .
Aug. 12 Prosper Henry. ____
Aug. 19 Palis a . _.••.... _•..
Aug. 22 Palisa . ........•••.
Sept. 3 L. de Ball .........
Sept. 10 Palisa .. _........ _.

Discoverer's No.
30th.
31st.
32d.
33d.
34th.
35th.
8th.
36th.
37th.
1st.
38th.

Observatory.

Pola.
Pola.
Pola.
Pola.
Pola.
Pola.
Paris.
Pola.
Pola.
Pola.
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It will be noticed that while only one new planetoid was observr\d in
1881 (the year of the last report), eleven have been discovered in the
year 1882. The irregularity of numbers ·added to the list in successive
years has not been observed to follow any assignable rule. The following table gives a synopsis of the whole range of planetoidal discovery
by years, including the :first four leading bodies of the group observed
at the begj.nning of the present century:
Whole number of planeto(ds yearly discovered. .
] 801.. •... 1
1802 .. ...• 1
1804 . •• ••. 1
1807 ..•••. 1
1845 .•••. . 1
1846 ..•••. 0
1847 .•• ••. 3

1848
1849
1850
1851
1852
1853
1854

. ... . 1
•.••. 1
..•.. 3
..... 2
.••.. 8
.••.. 4
..•.. 6

1855 ..•.•. 4
1856 .••••. 5
1857 •••••. 9
1858 .••••. 5
1859 .••.•. 1
1860 .•••• • 5
1861. •••• . 10

.1862 ...... 5
1863 .••••. 2
1864 .•.••. 3
1865 ...... 3
1866 .••••. 6
1867 .••... 4
1868 •••.•. 12

1869 .••••. 2
1870 ..•••. 3
1871. .•••. 5
1872 .•. -·· 11
1873 .••••. 6
1874 ...... 6
1875 .•••• . 17

1876 ....... 12
1877. ·-· .•. 10
1878 .•••••. 12
1879 .••••.. 20
1880 ••••••. 8
1881. ·-·--· 1
1882~ •••••• 11

From this table it is seen that while only 13 of these bodies had been
detected in the first half of the century, the remaining 218 all belong to
the past thirty.two years. Or, while the first quarter gave 4, the second
quarter gave 9, the third quarter 144, and the last quarter gives the
still higher rate of more than 10 per annum. Or, still more specifically
(following the columns of the table), the fi~st forty.seven years gave 8,
the next seven years 25, the next seven years 39, the next seven years
35, the next seven years 50, and the last seven ·years 74.
Distribution of the discovery of planetoids.
l discovered in 1801, 1802, 1804, 1807, 1845,
1848, 1849, 1859, 1881.
2 discovered in 1851, 1863, 1869.
3 discovered in 1847, 1850, 1864, 1865, 1870.
4 discovered in 1853, 1855, 1867.
5 discovered in 1856, 1858, 1860, 1862, 1871.
'6 discovered in 1854, 1866, 1873, 1874 .

8 discovered in 1852, 1880.
9 discovered in 1857.
10 discovered in 1861, 1877'..
11 discovered in 1872, 1882. .
12 discovered in 1868, 1876, 1878.
17 discovered in 1875.
20 discovered in 1879.

.liist of comets observed in 1882.
No.

I
II
III

Name.

Date.

Wells' comet ..... Mar. 17
Crull's comet .... Sept. 7
------ -----· Sept. 13

··----

Discoverer.

Observatory.

Charles S. Wells . : . Albany, N. Y.
Mr. Finlay ........ Cape of Good Hope, S. Africa.
E. E . .Barnard ..... Nashville, Tenn.

The following brief notice of these interesting objects has been kindly
furnished by Prof. Asaph Hall, of the U.S. Naval Observatory.
'' Comet I, 1882, was discovered by Charles S. Wells at the Dudley
Observatory, Albany, N. Y., March 17, 1882. Observations were made
in the southern hemisphere until July 25, 1882. No definitive orbit has
been determined yet, but probably the orbit is nearly parabolic." [That
is, a very elongated ellipse.]
.J

.,
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"Comet II, 1882, was the great comet of the year. It was seen with
the naked eye, at many places in the northern hemisphere; but the. first accurate observations seem to be those made by Mr. Finlay at
the Cape of Good Hope on September 7. This comet was ver~
bright, a,nd was remarkable on account of several condensed parts that
were seen in its nucleus, and which led to statements of a separation
of this nucleus. But these brighter parts were always connected by
fainter parts of the coma. It is probable that these apparent separations have led to discordancies in the observations, which will make it
difficult to combine the numerous positions of this comet into a homogeneous system. Several elliptic orbits have been computed, the periodic times varying from five hundred to a thousand years."
"Comet III, 1882, was a faint o~iect. It was discovered by Mr. E. E.
Barnard, at Nashville, Tenn., September 13, 1882. Observations were
made in the southern hemisphere on December 8, anq. probably it was
followed longer. The orbit seems to be parabolic."
The wide interest felt by astronomers in the Smithsonian international announcements of planetary and cometary discoveries is evinced
by the number of proposals and suggestions received at the Institution,
for increasing the range and efficiency of the service. On one band,
frequent applications hav_e beep. made to the Institution urging that
.American discoveries should be widely telegraphed at home as well as
abroad. On another, it has been repeatedly urge<l. that in view of the
comparatively ephemeral character of the appearances of most of the
comets, frequent and prompt announcements should be telegraphed of
observed changes of position from day to da.y, as well as of provisional
computations of orbits. Valuable as such early information woul<l. evidently be, the Institution has not been able (in the support of its other
multitudinous interests) to incur the additional expense of such transmissions. .And the liberality of the various telegraphic companies has
already been so extended beyond original purpose and proposal, that
we can hardly, with propriety, solicit this large increase of concession.
The" S~ience Observer," published at Boston, has (with a commendable enterprise), in connection with the Harvard College Observatory,
entered this field of active usefulness, and by means of "special circulars" has acceptably supplemented the work of the Institution in this.
department. The peculiar cable code employed by the'' Science Observer" has not however commended itself for adoption by the Smiths011ian Institution.
There bas been some difference of o~inion among astronomers a to
the best form of presentation of the elements of position of a new comet
or planetoid. From want of care, or of attention by some to the pubIi ·bed formulre in announcing their discoveries, difficulties of interpretation have occasionally arisen. .A portion .of the correspondence of
the In titution on thi sn?ject is given in the appendix to this report~
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INTERNATIONAL EXCHANGES.

The Smithsonian system, so long conducted with benefit to libraries
and individuals in this country and abroad, ~as received new impetus.
and extension during the past. year. I have already referred to an
e~aborate history of the system, and of the efforts made to promote in. terchange of the literary and scientific productions of different countries,.
published by the Institution during the year, and it is only necessary
here to present the usual statistics of the service. For a full account
of the detaHs of operations I refer to Mr. Boehmer's report in the appendix.
The total number of establishments outside of the United States with
which correspondence and ex-change have been conducted amounts to
3,726, an increase of about 800 over the list of 1881. The number of·
packages received from Europe for distribution in the United States
during the past year amounted to 7,187; the number of packages from
the United States received for transmission abroad has amounted to
19,292; making an aggregat~ of 26,479 packages.
The parcels recejved from Europe for distribution in America are·
generally forwarded to their respective destinations in smaller bundles,
or in paper wrappers. Th(:} parcels received for transmission to foreign
countries are carefully packed in boxes. Of these there were shipped
during the past year 422, occupying a bulk of 2,950 cubic feet; and
weighing 105,500 pounds.
As heretofore, the Institution is greatly indebted to the lines of ocean
steamers between the United States and other countries of the world;.
and grateful acknowledgment is due particularly to the agents of the
following companies for the continuation of their important favors in
the free transmission of Smithsonian packages: Anchor Steamship Company, Atlas Steamship Company, Compagnie Generale Transatlaritique,
Cunard Steamship Co:rrn.,any, Hamburg American Packet Company,
Inman Steamship Company, Merchants' Line of Steamers, Netherlands
American Steam -Navigation Company, New York and Brazil Steamship.
Company, New York and Mexico Steamship Company, North German
Lloyd Steamship Company, Pacific Mail Steamship Company, Pacific·
Steam Navigation Company, Panama Railroad Company; Steamship .
Lines for Brazil, Texas, Florida, and Nassau, N. P., White Cross Line·
of Antwerp.
·
The railroad companies connecting Washington and Baltimore and
New York have also continued their favor of special rates of charges for
freight. These are the Pennsylvania Railroad, the Baltimore and Ohio
Railroad, and the Baltimore and Potomac Railroad.
Acknowledgments are also due to the foreign ministers and consuls
of the various Governments for their assistance in taking charge of the
packages intended for the countries which they respectively represent
and transmitting them with care to their destination.
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Receipts.
In 1880. In 1881. In 1882t

1. For foreign distribution:

6,470

8,948

4,326
5,436
3,631
768

14,175
2. For home distribution ..•••••.•••••.••••.••.••••.•••••. 6,670
3. For Government exchanges............................ 15,200

14,161
7,890
15,550

rn,292
7,187
31,568

Tota.I receipts, packages............................ 36,045

37,551

58,047

2,071
3,156

From Government Departments (packages) ...•••.•..
From Smithsonian Institution .......................
From scientific societies ............................
From individuals .•....••.•.••••.••.••..•.••....•..

I

7,056
5,119

647

Transmissions during the last eight years.
1. FOREIGN EXCHANGBS.

1875.

1876.

1877.

1878.

1880.

1879.

1881.

Number of boxes .....
407
208
268
323
397
309
311
Bulk, in cubic feet ... 1,513 2,261 2,779 2,160 2,177 1,976
2,800
Weight, in pounds ... 45,300 80,750 99,250 69,220 69,975 60,300 100,750

1882.
422
2,950
105,500

I

2. DOMESTIC EXCHANGES.

Total addresses to in- stitutions .......... ·

329

310

392

392

444

385

600

548

dividuals ..........

T otal addresses to in-

281

328

374

370

341

560

454

399

T otal number of pareels to institutions·. 3,619
T otal number of pareels to individuals. 1,042

3,705

3,868

4,059

5,786

4,021

7,086

7,192

1,148

1,094

1,233

1,185

1,566

1,347

1,167

T otal number of par-

4,853

4,962

5,292

6,971

5,587

8,433

8,359

4,661

eels

8. GOVERNMENT 1i;X0HANGES.

otal n~mber of boxes.I

641

1221

731

122

731

Foreign institutions in correspondence with the Smithsonian Institution.
Africa ...••...••..... _... _. _.....
America. . . • • • . .•..............•.
Asia ........... .. ................ .
Australia ..•••..........•.....••.

411 Europe ..........................
173 Polynesia ............. __ . _. ___ ..

n

89

3,344
2

--3,726

Comparative table of same during the last ten years.

1873.

1874.

1875.

1876. 1 1877. 1 1878.
--- ------

2, 145

2, 146

2, 207

2, 275 1 2, 330

I

2, 333

1879. 11880. 1~11800.
2, 481

I

2, 6021 2, 9081 3, 726
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I

Government Document Exchange.-In addition to its general function of intermediary between the institutions of the New World and the Old,
the Smithsonian Institution has been for some years the agent of the Government for the exchange pf public documents and other official publications, in the interest of the Library of Congress, and u11der the provisions of law. By act of Congress, fifty copies of all publications of the
United States Government, whether ordered for the use of Congress or
of the Departments, are available for distribution, under the direction
of the Joint Library Committee of the two houses,of <Jongress, to such
foreign Governments as agree to make a corresponding return. These
returns; when received, are forwarded directly to the Library of Congress, without being entered on the reoords of this I:qstitution. A
detailed report in an appendix gives all the information possessed under this head, including the aggregate of such distribution, the agencies
through which it has been · effected, and the parties interested in the
exchange .
.List of Governments to which boxes "16" and "17" were sent in 1882.
(

Argentine Confederation.
Buenos Ayres.
Bavaria.
Belgium.
Brazil.
Canada.
Ontario.
Chili.
Colombia, U. S. of

.

Denmark.
France.
Germany.
Prussia.
Saxony.
Wu.rtemberg.
Great Britain.
Greece.
Hayti.
Hungary.

India.
Italy.
Japan.
Mexico.
Netherlands.
New South Wales.
New Zealand.
Norway.
Portugal.
Queensland.

Russia.
South Australia.
Spain.
Sweden.
Switzerland.
Tasmania.
Turkey.
Venezuela.
Victoria.

Colombia, Hungary, and India were furnished with the entire set of
17 boxes (A to R). France has received 2 sets of all the documents
except box ''17," of which only one was sent, the practice of sending
double sets having been discontinued.
LIBRARY.

The large increase in the number of books and pamphlets receiv~d in
1881 (the total number amounting to 11,959 pieces) has been well maintained during 1882, by the accession of 11,789 pieces, as detailed in the
following statement. This, compared with the 8,570 pieces received in
1880, represents a very gratifying increase.
As already explained, the. books and articles received by the Smithsonian Institution (excepting only such as are needed for immediate
reference by the specialists of the Institution and National Museum)
are deposited at once in the Uibrary of Congress, and represent a very
large part of the mass there which is·at present calling so earnestly for
proper accommodation.
·
Reference has been made in a preceding report to the arrangements
for obtaining a special library for the .service of the National Museum;
H. Mis. 26--3
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the effort being made in all cases to secure duplicate copies of the transactions, monographs, &c.; one to be transferred to the Library of Congress, the other to be placed in the library in question.
The report of Mr. True, in charge of the Nat,ional Museum Library7
shows a stock of near:ly ,0,000 volumes and pamphlets; nearly all duplicates, as already explained, with the exception of certain works presented by myself. In the increasing amount of routine work with which
I am charged in the several capacities of Secretary of the Smithsonian.
Institution, Director of the National Museum, and Commissioner 0£
Fish and Fisheries, it has become entirely out of the question to con tinue those special researches in zoology, to which I devoted so much
time .in the early years of my connection with the Smithsonian Institution, and for which I had accumulated, at my own expense, a large
number of important works. These I have now formally presented to
the Library of the National Museum, feeling assured that they wHl do
the most good in that connection.
The most important source of supply to the Library of the National
Museum consists in the direct exchanges of publications for those of
foreign museums, and of scientific societies, and of specialists in natural history. Little, if anything, however, comes in not obtained under
similar circumstances by the exchanges of the Smithsonian Institution..
Under the regulations of the Museum, the curators in charge of special
divisions are permitted to withdraw from the central ltbrary all works
relating exclusively to the departments of which they have charge.
Mixed works, however, or those covering the scope of at least two or
more divisions, are retained in the central library; a record of the
transfer being kept in the central office, so that an applicant for a particular book can be directed to the office where it is to be found.
It is very desirable that some arrangement be made by which a record of all books in the various public libraries in Washington can be
kept in some central office; so that a person wishing to refer to a par'ticular title may have the means of knowing whether it is in the city,
and which of several depositories may be the most convenfont to him.
This can best be done through the natural center of reference-the
Library of Congress.
·
If a law were passed making it obligatory upon the librarians of the
various Departments, Bureaus, &c., to prepare card catalogues according to the rules of the Congressional Library, and to deposit therein a
duplicate set, they could be then collectively arranged in proper alphabetical or systematic sequence, and be available for the objects in question. Of course this would involve a considerable amount of clerical
labor, but a moderate appropriation might be made to meet it at the
outset; after which the annual accretions of the libraries could easily be
recorded without extra expense.
The following is a statement of books, pamphlets, maps, and charts
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received by the Smithsonian Institution during the yea~ 1882, and transferred to the Library of Congress or to that of the N at10nal Museum:
Volumes:
Octavo or smaller .............. ·............ - - - - Quarto or larger ...... - . ." .. - .... ·..... - .. · - - - · · ·

993
303

Parts of volumes :
Octavo or smaller .•.........•.. '!' . . . . . . . . . . . . . . • - • 3, 005
Quarto or larger ......•••....•••.••••.•....•.• - . 5, 034

1,296

8,039,

Pamphlets:
. Octavo or smaller .....•••.••••• -•.•• ...• ·..... • • • . . 1, 932
Quarto or larger ..........•••••••..••.••.. : . - . . .
370
Maps and charts ....... -.- .........•..•. - - - .. - ... - . - - - - - -·.

2,302
152

Total ... - .......... - .... - . - . . . . . . . ...... - .. - . . . . . . .

11, 789

Totals received for the last ten years.
1873. . . . . . . . . . . . . . . . . . . . .
1874. . . . . . . . . . . . . . . . . . . . . .
1875 .... ---- .. ··-·-· ... ,. ..
1876. . . . . . . . . . . . . . . . . . . . . .
1877 . . . _. _. . . . . . . . . . . . . . .

5, 697
5, 546
7,047
7, 585
8, 726

1878. . . . . . . . . . . . . . . . . . . . . 8, 729
1879. ~ . . . . . . . . . . . . . . . . . . . 10, 203
1880.... .. .. .•.. ..... .. . . 8,570
1881. . . . . . . . . . . . . . . . . . . . . 11, 959
1882 . . . . . . . . . . . . . . . . . . . . . 11, 789

It should be mentioned that the Secretary of the Interior has granted
to employes of the National Museum the use of the library of his J;)epartment on Mondays between 2 and 4 o'clock p. m.
NECROLOGY.

I have to record the lamented death of Mrs. HARRIET A. HENRY,
widow of Professor HENRY, which took place in this city on the 25th of
last March. This estimable lady, a native of Schenectady, N. Y., whose
maiden name was Harriet L. Alexander, was married to Prof. Joseph
Henry, at Albany, N. Y., in May, 1830. For forty-eight years she enjoyed a happy domestic life, respected and beloved by all who knew
her. The death of her honored husband in 1878 was a severe blow,
from which she never fully recovered.
The melancholy duty devolves upon me of announcing the death
of two employes of the Smithsonian Institution during the past year.
The two whose loss I have to record are Dr. George W. Hawes, curator
of the department of mineralogy and economic geology in the National
Museum, who died on the 22<1 of June, 1882; and Mr. Joseph B. Herron, janitor of the National Museum, who died on the 9th of April,
1882.
The following sketch of the life and scientific labors of Dr. Hawes
has been prepared by Mr. F. P. Dewey, curator o( metallurgy in the
National Museum :
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·" GEORGE WESSON ·HAWES, son of Rev. Alfred Hawes and C1arissa.
P. Partridge, was born December 31, 1849, at Marion, Ind., where his
father was engaged in missionary labor. But a small portion of his
ife, however, was spent in his native place, as both his parents d!ed
when he was quite young, in consequence of which the family was
·b roken up, and he removed to Worcester, Mass., where he was taken
-care of and brought up by kind friends. His early education and prep;aration for the Sheffield Scientific School was obtained in the public
schools of Worcester. In 1865 he became a member of the Sheffield Sci-entific School at New Haven, where he remained two years, at the end of
which time he went to Boston to go into business. · Business life, how-ever, did not at all suit him, as his natural love for science and investigation and the acquirement of knowledge for its own sake was unusually
.strong, so that, despite a very flattering offer to remain in Boston, in
1871 he returned to New Haven, and graduated from the Sheffield
Scientific School in 1872.* The year after graduation he was Prof. S.
W. Johnson's private assistant in his laboratory at New Haven. At
the beginning of the college year 1873, he became assistant to Prof.
Geo. J. Brush, and instructor in mineralogy and blowpipe in the Sheffield Scientific School, a position which be filled very successfully and
uninterruptedly until 1878, and with some intermissions until the end
of 1880. His duties in this position were very congenial to his tastes
and allowed him to devote considerable time to his .favorite studies
oand lay a permanent foundation for his after work. It was during the
-early portion of this period that microscopic lithology began to come
into prominence, and he was among the first in this country to study
that subject ca.refully and thoroughly, and so impressed was he with its
n_)ossibilities that he made it his specialty and during the remainder of
is life gave it his best efforts, doing all in his power to aid in its development. He was so successful that at the time of his death he was the
irecognized authority upon the subject in this country. In the spring
-of 1878, he went abroad and spent the summer semester at Breslau,
under Prof. A. Von Laslaux, studying chiefly microscopic lithology. The
winter of 1878-'79 was spent at New Ha,Ten, and in the spring of 1879
he again went abroad and remained until June, 1880. During this visit
he divided his time between mineralogy and crystallography at Bonn,
with Professor V cm Rath, and lithology at Heidelberg, with Professor
osenbusch, from whom he won golden opinions. Before returning he
ook the degree of Doctor of Philosophy at the latter university. The
remainder of 1880 was spent at New Haven, but at the end of November
he wa appointed a pecial agent of the tenth census to investigate the
quarry indu try of the United States, and on the 1st of January, 1881,
·urator of the geological department in the National Museum, which
occa. ioned hi removal to Wa hington, D. C.
The summer of 1 72 was passed at Eastport Maine one of the party of the
United tat Fish Commission, then prosecutin~ its fishery investigations in the
w ters of the Bay of Fundy.
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'!Up to this time bis life, although quite prolific in results, had been
mainly one of study and preparation, and very few, indeed, of his a&'e,
could be found so well prepared to undertake extensive and far-reaching '
investigations. Upon coming to Washington the investigation of the
quarry industrie~ of the country, which was undertaken under the joint
auspices of the Smithsonian Institution and the census, opened up a
broad and almost unoccupied field for his activities, and he undertook it
with all the earnestness and zest of one well prepared and confident of
accomplishing much good in the increase of knowledge. The plan of this
work as laid out by Dr. Hawes was very broad and comprehensive in its
scope. Besides the collection, arrangement, .and study of the statistics
of the industries, it included the study an·d description of the occurrence
and preparation of building stones; the collection of specimens from an
the regions of production which, when properly dressed, should form a,
graphic representation of the natural materials of construction of the
whole country; the thorough examination of these specimens microscop
ically, chemically and physically; and, in fact, the thorough and COm
plete study of the subject in all its branches; so that had he lived to
complete the work there can be no doubt that it would have been very
fruitful of good results. His earnestness and zeal, however, led him to
overtax himself, and it was not long before it became evident to his.
friends, although not to himself, that his health was being seriously
undermined; but near the end of the year even he became alarmed at
the evident signs of consumption that had developed themselves, an~
he decided to take a respite from. active work, which he did by a trip to
Bermuda. Tl!.is, however, failed to afford any relief, and he gradually
sank after his return, until finally, as a last resort, he went to Colorado~
But the disease was too far advanced to be checked, and he lived but a
short time after his arrival in Colorado. The final dissolution cams
rather suddenly, as up to the day before his death he was able to .be up
and dresF!ed and about the house. His remains were interred at W orcester, Mass., June 28.
"The removal of one so well prepared and adapted to undertake extensive investigations is a great loss to the world of science. Had he lived
there ca:q. be no doubt that he would have reached many valuable results, and his untimely death was sadly deplored by all who knew him.
Dr. Hawes's contributions to science were mainly in the line of his spec-ialty-microscopic lithology-and consist of some twenty articles pnblisb~d in the American Journal of Science; three in the Proceedings of
the National Museum; an annual report upon geology and mineralogy
in the Annual Report of the Smithsoniap Instijiution for l 880, and part IV
of Volume III of the Report of the Geological Survey of New Hampshire, entitled the 'Mineralogy and Lithology of New Hampshire'· The
latter covers 251 pages quarto, embellished by twelve plates, and is his
mostvaluableandimportant completed work. It includes the results of
the examination of between two and three hundred thin sections of rocks,
0

0

38

REPORT OF THE SECRETARY.

some of which were very important and instructive. This report embodies
the results of much field work; containing much careful, honest labor
and establishing the author's reputation as a microscopic lithologist,
which was afterwards strengthened by further studies under Professor
Rosenbusch. Of the results achieved by Dr. Hawes in the examination
of the building stones of the country little can be said, as it was a work
of great magnitude, requiring a great deal of care and exertion for its
proper inauguration, and he had barely gotten the investigation into
good working condition when he was obliged to abandon its prosecution, much against his will. Personally, Dr. Hawes was a very pleasant
and genial man, and possessed a remarkable faculty of making warm.
friends wherever he went. Although his immediate family relatives
were few in number and widely scattered, his death was mourned by
a large number who had been won to him by the sterling qualities of his
character, his truth, purity, unselfishness, and earnestness. The writer
had the pleasure of being one of his first students in blowpiping and
also of being associated with him in his work upon the building stones,
and is abundantly able to speak of the nobleness of his character, and
thus to bear testimony to the warm regard in which he held him."
JOSEPH B. HERRON, a native of the State of Ohio, was born Au. gust 7, 1839, at New Cumberland, Tuscarawas County. He was engaged in the military service of his country at the period of the late
civH war, having enlisted in 1862, in the 98th Regiment of Ohio Volunteers, at the age of 23 years.
·
It was but a few months after his enrollment in the national defense
that he took part in the battle of Perryville, Ky., on which occasion p.e
received a bullet wound through his body, the ball entering the chest
on the left side, passing through his lung obliquely, narrowly escaping
the heart, and out at his back on the right side of the spinal column,
near the right shoulder blade. He unfortunately lay on the battle-field
from Wednesdayuntil Saturday before receiving anymedical attendance.
From the effects of this severe and dangervus wound he never fully
recovered. :Jle was, however, restored to a moderate degree of health
and strength, and was able to attend to light duties.
In 1866, on the re~ommendation of General J. A. Garfield and General E. R. Eckley, he was appointed by Professor Henry janitor of the
Museum at the Smithsonian Institution, which position he held until
hi death. He was always gentle and courteous in his deportment; and
though the injury to his lungs incapacitated him for exerting any
special activity, or any great physical effort, he was always punctual
and attentive to his duties. He was a member of the Society of the
" rmy of the Cumberland," and of the "Grand Army of the Republic."
He was one of the Guard of Honor to the remains of President Garfield
~bne th y lay at the Capitol in Washington, and accompanied the
funeral of the eceasetl President from this city to Cleveland. In these
exertions he probably overtasked his strength; for on returning to
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this city from the state funeral, he went into a somewhat rapid decline,
. and though able to walk about his house to the last day of hi~ life, he
died rather suddenly of pulmonary consumption at his residence in
Washington, on Sunday morning, April 9th at 7 o'clock, at the age of
43 years, after a service in this Institution of sixteen years.
One of the collaborators of the Institution, whose death we have to
deplore, is LEWIS H. MORGAN, author of a very original and elaborate
"Smithso:iiian Contribution to Knowledge." He was born in .Aurora,
Cayuga County, New York, November 21, 1818, and died at Rochester,
N. Y., December 17, 1881. His first communica~ion, published by the
Institution, was a short paper comprising "Suggestions relative to an
Ethnological Map of North America," which appeared in the Smithsonian Report for 1861. Devoting himself to the study of anthropology,
he published various treatises in relation to the North American Indians.
His most important work is a discussion of "Systems of Consanguinity
and Affinit,y of the Human Family.," a large quarto o_f 616 pages, which
forms Volume XVII of the "Smithsonian Contributions," published in
1869. His last work, entitled "Houses and Home-life of the American
.Aborigines," forms Volume IV of the Contributions to .American Ethnology.
It is also my painful duty to announce the death of another esteemed
collaborator and eminent man of science, Dr. HENRY DRAPER, of New
York, a son of the distinguished philosopher, Dr. John Draper, 1and a
member of the National Academy of Sciences. He was born in Virginia, May 7, 1837, and died in New York, November 20, 1882, at the
age of 45 years, in the prime of his menta,1 activity and usefulness. He
distinguished himself by his original researches in astronomy, chemistry, and in celestial photography. In recognition of his valuable
work in connection wltb the transit of Venus in 1874, a gold medal
was struck in his honor, by order ·o f Congress, at the Philadelphia mint.
Perhaps his most celebrated work was the difficult discovery, in 1877,
of oxygen in the sun.
.
Like most original investigators he was a skillful manipulator and
artisan. He prepared for the Institution in 1864 a memoir "On the .
construction of a silvered glass telescope, fifteen and a half inches in
aperture, and its use in celestial photography," which was published
in the '' Smithsonian Contributions," Vol. XIV. This work has been
very popular, and is recognized as the standard authority on the sub- .
iect. The demand for/it has been constant, and still continues.
In the death of JOSEPH DUNCAN PUTNAM, president of the Davenport
Academy of Sciences, and one of the correspondents of the Institution,
December, 10, 1881, a ,gr_e at loss has been sustained by the workers in
natural history and anthropology, particularly in the western part of
our country. He was a valued correspondent of the Institution and
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devoted himself untiringly and unselfishly to the advance of science
and the elevation of public sentiment in regard to abstract :cesearch.
In the death of Don FRANCISCO SUMICHRAST, of Tonali, Mexico, on
the 26th December, the In~titution lost one of its oldest and most valued
correspondents outside of the United States.
This gentleman (a Swiss by birth) was occupied for many years in a
close and critical study of the natural history of Mexico; the stations
occupied by him being Orizaba, Tucbitan, Tonafa, &c.; the Isthmus of
Tehuantepec having received special attention from him.
The numerous contributions of specimens of natural history of the
country, wit~ notes upon their habits and characteristics, especially
birds, mammals, and reptiles, have given. to the Naitional Museum a,
large material, and enabled the Institution to publish a number of extremely valuable memoirs. One of these was edited by Dr. Thomas J.\,.I.
Brewer, and another by Mr. George N. Lawrence, of New York.
It is proper to state that all the assistance rf'ndered by Professor
Sumichra,s t to the Institution was done without any compensation
whatever, and solely for the sake of securing a prompt and complete
knowledge of the natural history of his adopted country.
MISCELLANEOUS,

The Mercer Bequest.-Among various noteworthy items in connection
with the history of the Smithsonian Institution during the year 1882,
may be mentioned the circumstance of its being made a copartner in
the administration of a beneficiary trust, by Rev. Dr. Mercer, of Newport, R. I. That gentleman, dying on the 3d day of November, 1882,
left quite a large property, a portion of which was to be paid directly to
certain specified heirs, and the interest on the remainder to be given.
to persons mentioned during their lifetime. After the decease of these
beneficiaries, the property was to be divided into three parts; of which
one-third was to be , administered by a Board, consisting of Harvard
College, Yale College, and the Smithsonian Institution; together with
three individuals mentioned, or their survivors, to establish scholarships in some institution for the education of deserving and needy young
men. Although th~ money cannot be used directly by the Smithsonian
Institution, yet there seems to be no impropriety in accepting the trust
under the conditions named. It is not likely, however, that any occasion for administering it will arise for probably a quarter of a century
to come.
In the hi tory of the Institution thus far three bequests have been
made to it. The fir t was that of the residuary legateeship of the property belonging to Mr. Wynne, who died in Brooklyn, N. Y., thee t9te
being valued at the time at from $50,000 to $60,000. As, however, the
daughter married, and i , as far as known, still living, with .a large

•

REPORT OF THE SECRETARY.

41

family of children and grandchildren, the chances of an inheritance by
the Smithsonian Institution are practically-none.
The next bequest was that of $1,000, made by Mr. James Hamilton,
of Carlisle; and the third and last, by Dr. Habel, amounting, with a
small addition made from the income of the Smithsonian Institution,
to $500; or $1,500, the two combined.
These two sums have been, in _accordance with the Jaw, paid into the
1
Treasury of the United States, as an addition to the principal.
The endowment of the Smithsonian Institution, at the present time,
amounts to $703,000, deposited in the United States Treasury, and it is
authorized to increase this amount to $1,000,000. A large part of the
expenses of the Institution consists in what may be called ·statical items,
such as salaries, repairs of building, &c.; and it is very evident that
tb.e amount available for active operations is not at all represented by
the annual income of the fund. It is quite probable that the increase of
the endowment by 40 or 50 per cent. would permit the Institution nearly
· to double the work accomplished, as it would require no increase o:(
force or incidental expenditure.
Naval Oadets.-In the American naval service, the cadets start with
four years' study in the Naval Academy at Annapolis. They are then
sent to sea for two years, and do not obtain the rank of midshipman
until they have passed an examination at the end of this period, or of
six years after their entrance. They are then sent to sea again, or
placed on_waiting orders.
About a year ago the Navy Department made inquiry of the Smithsonian Institution as to its willingness to receive six recently appointed
midshipmen, and assign them to some duty i.n the Institution or Nationa1
Museum that would enable them to take advantage of any opportunities they might have .for natural-history research during their future·
cruises, with the understanding that they were to be treated in every
way as regular employes of the Institution, and required to do regularwork.
The proposition was responded to favorably and the six cadets were
assigned respectively to the curators of Ichthyology, Marine Invertebrates, Ethnology, Paleontology, Geology, and Mineralogy: The experiment, somewhat unexpectedly, has proved to be a very great success.
The young gentlemen devoted themselves earnestly to their work, and!
became quite proficient in it.
A course of special instruction was given in regard to the taxidermy
of mammals and birds, which all the midshipmen attended with great
diligence, becoming quite expert in the preparation of skeletons and
in making excellent skins of mammals and birds.
The two assigned to ichthyology and marine invertebrates were detailed for service on bottrd the ·Fish Commission steamer '' Fish Hawk ,,.
'
where they had ample opportunity of becoming familia,r with collecting
.
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-at sea; as also with the methods and appliances of deep-sea dredgin~,
temperature observations, &c., all, of course, directly in the line of the.Jr
future vocation.
/
The other four accompanied one or the other of Professor Powell's
,p arties into the Far West, and have had every opportunity for field work.
The results of this experiment were so satisfactory that six more mid·shipmen have been detailed to the Institution, the first six to continue
another year, making the entire course one of two years.
The selections for this detail are made by the Navy Department after
-conference with the Superintendent of the Naval .Academy, from among
those who, while pursuing their educational course, have shown most;
interest in scientific matters.
The measure is extremely popular among the younger officers, although
of course it is decried by others, who consider it an innovation in the
-established routine.
One special object of the experiment is to have, as a part of the regu. far force of the Navy, officers competent to do the scientific work for
which it has generally been nece~sary to employ civilians, as also on
-any cruise to be able to utilize, to some extent at least, the opportunities
-of research which constantly present themselves to the inquirer.
The following is an account of the work accomplished by these young
officers, now recognized by law as "Ensigns":

I

Of the class of '79, six were orq.ered to the Institution early in J anuary, 1882.
Ensign R. H. Miner chose ichthyology, made a summer cruise on
the "Fish Hawk," resumed his studies in the fall, and was detached in
December and ordered to the Fish Commission steamer ' 4 Albatross."
E. E. Hayden chose mineralogy, went on the U. S. Geological Survey to Nevada, and in the winter took up the study of fossil botany.
H. S. Chase chose mineralogy, went on a geological expedition to
Montana in the summer, and is now studying the same branch.
L. M. Garret chose geology, was in Montana in the summer, and
has resumed the same branch.
0. 0. Marsh chose ethnology, went on an ethnological expedition to
Moquis, Ariz., in the summer, and has since taken up fossil botany.
J.B. Blish chose marine invertebrates, went on the "Fish Hawk"
in the summer, resumed the same branch in the fall, and was lately
-detached at his own request and ordered to the" Jamestown."
Of/ the class of '80, six were detailed last fall.
H. G. Dresel is studying ichthyology.
J. B. B~rnadou is engaged in the chemical laboratory in quantitative
-and qualitative analy is and as aying .
.A . .A . ..AclcPrman is studying mineralogy.
.A. P. Niblack i tudying ethnology.
E. Wilkinson has cho en mineralogy.

REPORT OF THE SECRETARY.

43

rw. E. Safford has chosen marine invertebrates.
Each one is engaged in- the practical work of the respective depart.
ments in identifying, and classifying, as far as able, the collections
received from various sources.
I

Special Objects received.-Among the articles received during the year
may be mentioned a lock of Sir Walter Scott's hair presented by Hon.
George Ainslee, Delegate in Congress from Idaho, whose father was a
neighbor and friend of Scott. The presentation was made through one
of our regents, Hon. S.S. Cox.
A fine large specimen of agate, found off -Keweenaw Point, in Lake
Michigan, near Manitou Island (which lies off the shores of Northern
Michigan) by S. H. Broughton, bas been received by the Institution. It
was left to the Smithsonian Institution by bequest of the late Mrs.
Broughton, and was deposited by J. P. Newland, _executor of Mrs.
Broughton's will.
Set of United States Weights and Measures.-By act of Congress, March
3, 1881, the Secretary of the Treasury was directed to deliver to the
Smithsonian Institution a complete set of all the weights and measures
adopted as standard by the United States Government.
Naval Museum of Hygiene.-Congress having established a '' Nav-al
Museum of Hygiene" in connection with the Bureau of Medicine and ,
Surgery of the Navy Department, we have, in accordance with the principle of co-operation adopted by the Institution, placed in its custody
a large exhibit of tile and terra-cotta pipe, for sewers and traps, and
other articles having sanitary relations.
Manuscript Declaration of Independence.-In the report for 1880 reference was made to the appointment of a commission, of which the Secretary of the Institution was one, to consider the restoration of the faded
and now nearly illegible manuscript of the original Declaration of
Independence. The subject was referred to the National Academy of
Sciences, and a report was made by a special committee on the 17th
January, 1881. Nothing however, has been done in regard to the
matter.
Peale's Portrait of W ashington.-In the last report of the Institution
it was stated that a claim had been made by Mr. Titian R. Peale for a
portrait of Washington painted by his father, Charles Wilson Peale, on
deposit in this establishment. ']'his claim was originally made in
In 1873 the executive comrµittee reported adversely to the claim, on
the ground that sufficient proof of ownership of the portrait had not
been presented.
During the last session of Congress, however, the matter was taken
up and investigated, and as the contesting claimants made a compromise
the portrait was finally purchased by the Library Committee of Congress, and it is now the property of the United States.
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NATIONAL MUSEUM.
The work of organization of the departments of the Museum has been
carried on vigorously during the past year. For a full account of all
its operations I would refer to the report of Mr. G. Brown Goode, the
assistant director, given in the appendix to this report. The fullness
of this account seems to render any resume of the operations and present;
conditjon of the Museum unnecessary here.
BUREAU OF ETHNOLOGY.
The appropriation made by Congress for the prosecution of ethnological researches among the North American Indians, under the direction
of the Secretary of the Smithsonian In~titution, was continue'd, and tbe
.work remained in charge of Maj. J. W. Powell.
Field Work.-A large amount of field work was accomplished during
the year. The general excavation of mounds was placed in the charge
of Prof. Cyrus Thomas, with several assistants, through whose exertions
large collections were made, chiefly in the Mississippi Valley.
Dr. Edward Palmer has continued his explorations in Tennessee and
in Arkansas along the Mississippi, White, and Arkansas Rivers. A
short time was devoted to examination of the moun.ds and other works
in Southwestern Indiana.
Mr. F. S. Earle was engaged a short time in examining and locating
the mound groups of Southeast Missouri, and in opening mounds and
stone graves in Southern Illinois.
Mr. James D. Middleton, after Mr. Earle· withdrew, continued the
work in Southern Illinois until stopped by the cold, when he was transferred to the South, and is now in Alabama.
Col. P. W. Norris entered upon the work in August, his field oflabor
bein g the west bank of the Mississippi, from Dubuque, Iowa, to the Arkansas line.
Hon. William M. Adams has been engaged to work up the.mounds
in Madison County, Illinois, including the Cahokia group. He had
already completed the map of them and commenced opening them when
the cold weather stopped him.
The result of operations so far may be summed up briefly as follows :
A very good and valuable collection, almost exclusively of mound
relics, consisting of pottery, stone implements, clay and stone image ,
clay and stone pipes, plates of mica, gorgets, shell ornaments, engraved
shell , fragments of copper ornaments, fragments of wooden ornaments.
fragments of matting, pieces of burned clay which have been stamped,
an ancient Catholic medal of bra s, a brass Chinese medal or coin (the
two latter are surface find , the first found on a mound in Southern
lllinoi , the other on the site of an old F r ench fort in Arkansas), quite
a number of crania and t ibire. The collect ion of pottery is quite large
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anu includes representatives of all the types hi'therto found iu the
mounds except one of Ohio and one of Iowa.
The most important results appertain to the mounds an4 works themselves. The statement in the Smithsonian Report of 1872 in reference
to the Elephant mound is confirmed; the Seltzertown mound is proven
to be a myth; at least no sign of it could be found on examination.
The mounds and graves on the Wabash are found to be, to a considerable extent, of Indian origin, and comparatively modern, as shown
by the articles of European manufacture found in them and by the
mode of burial.
Dr. Palmer had with him for a month an excellent artist who has
furnished a number of very valuable drawings of mounds and other
works. From these it is noticed that the mounds of Arkansas are in
many cases quite large and of the truncated pyramidal form, often terraced. Artificial canals and lakes, such as described by Garcilasso and
the Gentleman of Elvas, are found in Northeastern Arkansas. Several
of the hard clay floors of the large houses of the aborigines, as described
by Le Tonti, Joutel, and others, have been found in the very section
-visited by these travelers.
An in.closure of considerable size, including mounds and house sites,
precisely such, even to minute details, !3'S that examined by Professor
Putnam, near Lebanon, T~nn., has been discovered in . Southern lliinois.
On the whole, the results, cons@ering the. time the parties have been
at work, are very satisfactory, and will have a very important bearing
on the question, Who were the mound builders, and what is the age
of the mounds!
Professor Thomas made an examination of some groups of mounds in
Southern Illinois and Southeastern Missouri.
Further successful explorations were conducted in New Mexico and
Arizona, under the immediate superintendence of Mr. James Steven-son. Mr. Victor Mindeleff was in charge of a party which made extensive collections in the province of Tusayan, in Arizona, supplementing the large collections obtained in previous years from twenty
-or more pueblos in New Mexico. The collections obtained by these
-expeditions have been deposited, with proper arrangement, in the National Museum, and have been catalogued and described. The field
work, with special reference to linguistic research, bas been performed
by Mr. James C. Pilling, who visited several missions along the St.
Lawrence and Ottawa Ri';ers, examining many manuscripts and pro-c uring numerous titles in connection with linguistic bibliography; by
Mrs. Erminnie A. Smith, who continued studies on the Iroquoian dialects
at St. Regis, Caughnanaga, &c. ; by Mr. A. S. Gatschet, who, among the
Shetimasha and other tribes in Louisiana, and by Rev. J. Owen Dorsey,
·who, among the Kansas in Indian Terri~ory, studied the respective lan.guages.
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The visitors to tne three last-named regions also pursued other
branches of ethnic research, including social organization, traditions.,.
and customs; and Dr. W. J. Hoffman was engaged in investigationsin gesture language and pictographs among the several Indian tribes.
of California and Western Nevada. The highly valued researches of"
Mr. F. H. Cushing among the Zuni pueblos have been continued, several months of the year, however, being occupied by his conducting a.
delegation of six of those Indians to the East, a course which was im-portant to his further success.
Publications.-Several publications have been issued by the Bureaw
during the year, as follows :
The First Annual Report, embracing the fiscal year 1879-'80, the contents being: On the evolution of language, by J. W. Powell; Sketch ox
the mythology of the North American Indians, by J. W. Powell; Wyandot government, by J. W. Powell; On limitations to the use of some
anthropologic data, by J. W. Powell; a further contribution to the
..study of the mortuary customs of the ~North American Indians, by Dr ..
H. C. Yarrow; St_udies in Central American picture writing, by Prof..
E. S. Holden; Cessions of land by Indian tribes to the United States.,..
by C. C. Royce,; Sign language among North American Indians, by
Col. Garrick Mallery; Catalogue oflinguisticmanuscriptsin the library
of the Bureau of Ethnology, by J.C. Pilling; Illustration of the method
of recording Indian languages, from the manuscripts of Messrs. J ..
0. Dorsey, A. S. Gatschet, and S. R. Riggs.
Vol. IV, Contributions to North American Ethnology, containing :
Houses and house-life of the American aborigines, by Lewis H. Morgan.
Vol. V, Contributions to North .American Ethnology, containing:
Observations on cup-shaped and other lapidarian sculpture in the Old
World and in America, by Charles Rau; On prehistoric trephining and
cranial amulets, by Dr. Robert Fletcher, U.S. A.; A study of the manu cript Troano, by Cyrus Thomas, with an introduction by Dr. D. G.
Brinton.
The papers prepared for the press and in whole or part printed during the year, though not issued therein, are as follows :
To appear in the Second Annual Report: Myths of the Iroquois, by
Erminnie A. Smith ; Animal carvings from the mounds of the Mississippi Valley, by Henry W. Henshaw; Navajo silversmiths, by Dr.
Washington Matthew , U. S. A. ; Art in shell of the ancient American , by William H. Holmes ; Illustrated Catalogue of the collections
obtained from the Indians of New Mexico and Arizona in 1879, by
Jame Steven on; lllu trated catalogue of the collections obtained
fr m the Indians of New Mexico in 1880, by James Stevenson.
About 500 pages were put in type of Mr. James C. Pilling's Bibliography of American linguistics, containing many fac-similes of title ,
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syllabaries, &c. Part 1 of Vol. II of Contributions to North American
Ethnology, consisting of the Klamath-English dictionary, by Mr. A.' S.
Gatschet, with grammatical notes, was put in type; also over 500 pages
of Rev. J. Owen Dorsey's qJegiha language, and 400 pages of Rev. S.
D. Riggs' Grammar and dictionary of the Dakota lan~uage, which will
appear in Volumes 6 (in three parts) and 7 (in two parts) of the lastmentioned series.
The papers prepared and intended for the Third Annual Report are
as follows: Introduction to the study of tribe government, by J. W ..
Powell, as an introduction to the three following papers, viz: The Muskoki confederacy, by J. W. Powell; The government of the Omahas, by
Rev. J. Owen Dorsey; and the government of the Zunis, by F. R. Cush~
ing; Introduction to the study of pictographs, by Col. Garrick Mallery~
On certain Maya and Mexican MSS., by P:rof. Cyrus Thomas ; The art
of weaving among the Navajos, by Dr. Washington Matthews, U.S. A.;
An illustrated catalogue, by W. H. Holmes, of Mr. James Stevenson's
collection from Zuni and W alpi; and two other miscellaneous collections. Mr. Gatschet has also furnished a paper on the chief deities of
the American Indians.
Work not yet sufficiently complete for immediate publication has
been continued by Mr. Gatschet in the synonymy of the tribes of North
America; by him and Colonel Mallery, on an ethnographic chart of the
distribution of those tribes when first met by Europeans; by Mrs. Erminnie A. Smith, on a vocabulary and grammar of several Iroquoian dialects; by Mr. H. W. Henshaw, on Indian industries; by Dr. H. C. Yar~
row in completion of his monograph on Mortuary Observances; and by
Prof. 0. T. Mason, on Indian industries. Colonel Mallery has been engaged in completing a monograph on sign language, and collecting the
materials for another on pictographs, these two closelyconnected subjects
comprising the direct visible expression of ideas, of which the signs are
transient and the pictographs the permanent expressions. Mr. Victor
Mindeleff prepared a relief model of the pueblo of Zuni, on the scale
of one (1) inch to five (5) feet, which is now in the National Museum
and is an object of great interest.
During the year many linguistic MSS. were received from various
collectors.
UNITED STATES GEOLOGICAL SURVEY.
In accordance with the practice of the Institution to supply an annual account of the work of the United States Geological Survey, the
following brief summary, is given, furnished by the courtesy of its
Director, Maj. J. W. Powell:
Of the three phases which the field work of the Survey assumes,
the collection of representative rocks, minerals, and fossils is more
directly and manifestly contributory to the Institution and the Museum
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under its care, than the topographic and stratigraphic work; but th
whole possesses interest as being part of a eommon endeavor to develop
and disse~inate scientific truth.
·
Among the operations of the Survey that may be cited in this connection are the following:
Field studies upon the much discussed Laramie group have been
prosecuted in Eastern Montana and Northeastern Dakota, covering
particularly a belt of about 80 miles along the Upper Missouri, and upwards of 100 miles adjacent to the Yellowstone; resulting in large collections and important stratigraphic data. Similar combined stratigraphic and paleontologic investigations have been in progress upon.
the paleozoic series of the Eureka and Pine River districts of Nevada,
with a· view to the more certain determination of the stratigraphy of
those important mining regions. The exploration of the interesting
ancient lake deposits of the Great Basin has been continued, the silts
of the ancient Lake Lahontan being the special subject of study. The
Permian and Carboniferous strata of Northern Arizona, in the vicinity
of Kanab, have been further examined, and important collections made
from them.
One of the more significant subjects of exploration was furnished by
the Grand Canon group, an immense series of 12,000 feet thickness,
now demonstrated to lie between the upper Cambrian and the crystalline Archooan rocks. Beside critical stratigraphic work, a large collection, involving a problematic organic form, was ·made, which yet awaits
exhaustive study. The investigations in the great mining districts of
Colorado and Nevada have been continued, with a view to supplementing and perfecting the data previously gathered and the extension of the
work to new ground.
Investigations have likewise been in progress upon the great metalliferous series of the Lake Superior region, including the practical completion of the work upon the copper-bearing formation, as at present
planned, and the commencement of that upon the iron-bearing series.
In the interior basin, a special study of the great moraines that mark
the limit of the second glacial advance, and constitute datum lines
of great importance in glacial studies, has been in progress, and
about 3,000 miles of an essentially continuous morainic chain are now
mapped.
In addition to these more comprehensive studies, special collectors
have been in the field, gathering fossils from localities of exceptional
richness, or from critical and decisive horizons. Among these have
been the collections of Tertiary fossils, especially vertebrates, from
Oregon, and of Jura sic and Eocene remains from Wy~ming: A special
effort ha al o been made to secure a full representative collection from
the marine Tertiary beds of the Lower Mississippi Valley.
Triangulation and topographic work, preparatory to geologic investigation, ha be n prosecuted in the quicksilver districts of New Alma.
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den, New Idria, Knoxville, and Sulphur Bank, California, and also in
the northern part of that State. Similar work has been done in Western New Mexico, in Southern Montana, in Central Colorado, in Western
and North west,e rn Nevada, and in the Appalachian region. In the last
district, portions of South western Virginia, Eastern Kentucky, Western
North Carolina, and Eastern Tennessee have been covered by primary
triangulation and topographic contours.
Some minor investigations have received attention, and an unusual
amount of office and laboratory work, upon previously gathered material
and in preporation for further stud~es, has been in progress.
UNITED STATES FISH COMMISSION.
General Object and Rcsults:-Twe1ve years ago the United States
Fish Commission was established by law of Congress, and under a provision authorizing the President to select a Commissioner from among
the civilian employes of the Government, to serve without additional
pay, I was chosen and have continued to bold the position ever since.
The work, commencing on a very small scale in the year mentioned,
bas broadened until it has now become the most important and extensive of its kind in the world; and it is hoped that the practical
results gained have vindicated the propriety of the. initial experiment
as well as of continuing the work to such a period of time as the case
may require.
First as Assistant Secretary of the Smithsonian Institution, and then
as its Secretary, it has been my duty to show to the Board of Regents
the occasion and reason for the occupation of a considerable portion of
my time, and thus to add not an uninteresting chapter to the report of
the Smithsonian Institution.
A detailed report of the doings of the Commission is published annually by order of Congress; that of each year constituting a volume of nearly one thousand pages, with a considerable number of illustrations. In addit.ion to this a Bulletin of the Fish Commission has
been authorized by Congress, to contain short articles of information
and instruction in reference to matters of fish culture and the fisheries.
This is restricted to five hundred pages _annually; and this, with the
annual report, forms an annual contribution to _practical science on the
part of the United States Government ~f nearly fifteen hundred pages.
For the more speedy dissemination of the information furnished in the
Bulletin~ it is distrib~ted to specialists in ·fish culture and the fisheries,
aud to the leading newspapers, so that the facts come fresh from th-e
press, and are largely reprodt;iced in the serial literature of the day.
'rwo volumes of tbe Bulletin (for 1881 and 1882) have now been published.
Tl.te Smithsonian report for 1881 gave an account of :w hat had been
done by the United States Fish OommissJon _d uring that year, and the
H. Mis. 26--4
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general facts for 1882 are not materially different, except to some eixtent
in regard to the scale of operations.
By act of Oongress the work of the Commission is divided into t~<>
subjects: (1) the investigation into the condition of the fishery and the
search for improvements in the methods and products of the fisheries;
and (2) the multiplication and dissemination of the more important
species; the first representing what is known as the inquiry branch oi
the Commission, and the second that of propagation.
As the subject of the investigation of the fisheries was that first intrusted to the Commission by Congress in 1871-that of the multi pl ica.tion of fish not being authorized until the succeeding year-it has generally been customary to ta.ke up the two divisions in that order. The
method of this inquiry has been to visit successively the principal
points along the coast of the United States where resea,rch can be prosecuted, establishing stations for a season to study very carefully the
nature and distribution of the animal life, the character of the water as
to temperature, salinity, currents, &c., and the general facts in regard to
methods of prosecuting the fisheries. In this manner, in the course of
successive years, the minute details or conditions of the marine life of
the Atlantic coast, and to a considerable extent that of the Pacific and
the Gulf of Mexico, have been worked out either through the establishment of the stations referred to or by sending special experts of the
Commission for the purpose. The general results of these investigations
are to be found partly in the published reports of the Commission,
partly in those still in press, and to a very large degree in the special
reports prepared by the Commis.sion for the census of 1880. A quarto
report, ordered by Congress · and now in press, will contain a large
amount of original information in regard to the natural history and condition of the fishes and useful invertebrates of the ocean, lakes, and .
rivers, illustrated by numerous well-executed figures.
The approximate completion of the inshore research bas allowed the
Commission to undertake more fully an examiuarion of the deep seas;
and a systematic survey is now being made of the grou11ds where fishermen have hitherto plied their vocation, with a view of determining
the extent and condition of the fishing banks, and also to find out what
additional localities heretofore undiscovered yet remain to reward the
labors of the" toilers of the sea." Much success has alrea<ly been experienced in this latter respect, and new and extensive ranges for the prosecution of their \'Ocation have been opened up. It is believed, however,
that much yet remains to be done, and it is hoped that in succeeding
years areas of important fishing ground of great extent will be brought
to light, especially in the South Atlantic and the Gulf of Mexico.
For the better prosecution of this latter research Congress authorized
the construction of a first-class sea-going vessel, and in March, 1882
the ~ntract was awarded to Messrs. Pusey & Jones, of Wilmington,
Del., for an iron ·rnssel 200 feet long on the water IiJe, 27 feet beam, and
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of about 1,000 tons of displacement. Lieut. Z. L. Tanner, U.S. N., ~t
the time in charge of the steamer "Fish Hawk," was assigned to the duty
of the superintendence of its construction, _a nd subsequently to its command. The vessel was actually completed in December, 1882, and
started on its trial trip to Washington on the last day of the year, arriving fa Washington a few days later. This trip, while bringing to
light some points in which alterations and improvements were necessary, presentt,'<i a very remarkable success in all essential respects, the
boat being extremely stable in the sea-way and promising to answer
admirably the purpose of her construction.
After receiving in Wilmington the necessary alterations the vessel
returned to the Washington navy-yard, and is now being fitted out for
her first trip off the Middle .Atlantic coast. It is proposed to devote the
early spring to the special investigation of the movements and habits
of the mackerel and menhaden, with a view of facilitating the search
for these fl.sh on the part of the many fishing vessels of ·the .Atlantic
coast.
The establishments of the Commission, summer by summer, at different points on the coast have been ~lready referred to. .As this inshore
surv.ey may be considered as practically completed, it was thought desirable to establish a permanent station at s0me convenient point on the
coast, from which the vessels of the Commission could extend their researches to distant points of the ocean, and to which they could return
for the delivery of their collections and material, and for a permanent
harbor. W oed's Holl, on the south coast of Massachusetts, was chosen
for this purpose, as it offera a convenient.center at which to carry on the
work of batching the sea fl.sh, such as the codfish, the mackerel, halibut, and other species on a large scale. For this purpose a point on the
Great Harbor was selected, on which it'is proposed to construct the nooessary buildings. There being no appropriation by Congress available
for the purpose, liberal friends of science, desirous of seeing the Commit:,sion established at Wood's Holl, contributed the necessary funds
to purchase the land and presented it to the United States; and in addition to this a large tract of ground forming a part of the water line
was presented by Ml,'. Joseph S. Fay, so that the control of the Commission was assured over all parts of the shore of the Great Harhor where
there was any danger of erection of buildings or factories likely to emit
poisonous refuse inimical to the work of the Commission. It is hoped
that the next report will chronicle the successful occupation of this
station for the purpose in question .
By the courtesy of the Light-House Board, the laboratory buildings on
the light-house wharf at Wood's Holl were made use _of, as in previous
years; and the "Fish Hawk," under command of Captain Tanner,
made numerous visits to the adjaoont off-shores, bringing in many interesting collootions. The most noteworthy result was the asoortaining of
what appeared to be the entire destruction of the tile fish {rnferred to - .
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in the lf1st report) over a huge part .of .its northern range; this in con·
sequence, as is supposed, of the killing of the fish by cold currents estending beyond their usual limitations. This suspected destruction was
suggested by the discovery of millions of these fish found dead and
floating out in mid-ocean without any apparent indication of disease.
The usual scientific research was continued during the· summer at
this station, and, as heretofore, large numbers of duplicate specimens of
natural history were collected for distribution to the colleges and academies throughout the country. Of these, two hundred sets are in preparation and will be distributed to that number of applicants. This policy
on ,the part of the Commission and the Smithsonian Institution is thoroughly appreciated by friends of education throughout the country a.a
furnishing material for instruction in the way of objects themselves, and
making it unnecessary to depend upon imperfect figures and descriptions.
The work of the Commission in the way of propagation of food-:fishea
was continued in 1882 on a scale larger than that of previous years.
The general work of the season may be considered as commencing with
the shad in April, ar l was carried · on for the most part with the twe
stations of Washingtun and H~vre qe Grace as centers. On the Potomac River the practice of the Commission is either to keep men permanently stationed at the different landings or to send them every day to
attend to the haulings of the seines, so that the ripe fish may be taken
as they are brought in, the eggs stripped from them and immediately
fertilized by the milt from accompanying males. The eggs are then
either transferred to -the "Fish Hawk," as a floating station, or sent
to the hatching station at the navy-yard, or to the central station in
Washington, heretofore known as the Armory.
Near the close of the season of shad -hatching on the Potomac the
"Fi.sh Hawk" was sent to the SusquelJanna River at Havre de Grace,
to renew her work. What is known as Battery Station, the permanent
establishment of the Commission, about five miles bel~w Havre de
Grace, was also in full operation. Here the experiment was first made
by the Commission of catching its own shad by hauling a seine from
Battery Island. The result was very satisfactory and gives much promise for the future. The experiment was also initiated of placing partly
unripe fish in a pond on the island until the eggs were sufficiently matured to permit their being strippe<l.
The young sba<l as taken at the stations mentioned were forwarded
by the specia,l cars of the Commission to different parts of the U uit.ed
States and were planted in many rivers which it is hoped will in time
become the seat of important fisherie , this distribution including both
the fr h-water herring and -had. The total number of shad taken and
di tri uted luring tlle a ' On a.mounted to over 30,000,000. Tbis added
to n arly 170,000,000 hatched and di trib11ted in previous years rPprent ~ v ry i portant aggregate,~, bou1 200,000,000 of shad plan
in ·uit~ l wat
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A formal request from a large number <?f the members of the legi~lature of New York, made through the Hon. FrankHiscock, for tbe service of the Fish Commission fo· adding to the supply of shad in the
Hudson River, was responded to by sending an entire car-load of the
young fish and depositing them in the vicinity of Albany.
Next in importance to shad. and perhaps of e,en greater promise for
the future is the ca~p, the distribution of which has continued on a
very large scale. It has seemed almost impossible to supply the demand,
coming as it does, from every county of every State in the Union. All
the resources of the Commission are ta,xed from the first of October
nntil the first of April or even May in sending out the fish in response
to requests, and very many thousands of ponds are now·stocked with
this fish. Its distribution is made partly by express, partly by sending
a certain number in charge of special messengers; but the most important mode is by shipment in cars especially constructed for the Commission for the purpose. In these as many as 20,000 carp can be loadod
at a time and carried with perfect safety even -.i s far as California and ·
We.stern Texas, the fish · being delivered to applicants who have been
authorized to apply for them. So far it bas been impossible to meet
the demand, and it will probably be many years before the carp are
so thoroughly introduced as to render further action of the Commission unnecessary. The calls are loud, and equally strong from Washington Territory, Texas, and Florida as they are from points much nearer
home. It is qtt.ite safe to say that more than 15,000 ponds have been constructed in the United States especially for the purpose of receiving the
. fish bred by the Commission. ·The promise of the carp as an article of
food is very great, and'the fish is considered entitled to rank among the
domesticated animals . and to be capable of as profitable cultivation as
poultry or pigs, feeding as it does on the same -vegetable matters and
making a considerably larger amount of flesh with the same-materials.
The operations in connection with the California salmon have not
been carried on, on as large a scale as usuQ,l, in view of the fact that the
lish does not seem adapted to the Eastern waters. A few have been ,
distributed east of the Rocky Mountains, but the .experiment has proved
less satisfactory than bad been expected. The several millions placed
every year in the Sacramento River have, however, maintained the
abundance in that stream to -a remarkable degree; and it is believed
that at no time since the occupation of the country bythe·Americane
has the yield been greater.
The work with the Penobscot salmon has continued to be vety satisfactory. A large number of fish hatched out have been planted for the
most part in the streams of Maine, New Hampshire, Vermont~ Massa,.
chusetts, Connecticut, New York, and Pennsylvania, in waters believed
to be best ad.apted to them. The supply of the saltnon in the rivers of
Maine, formerly almost exhausted, has greatly increased -a nd is rapidly
assuming very large proportions. The ot.her States, less adapted, as
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they are, to the growth of the fish, will doubtle&a yield a fair average
or result. The la,nd-locked salmon-a favorite variety of fish-is also
bred in large numbers and distributed for the most part in lakes in the
States mentioned, as also in Minnesota, Michigan, Iowa, and other portions of the West.
1;he economical importance of the whitefish of the Great Lakes is
fully recognized by the Commission, and the :measures begun a fe_wyears ago to multiply it have been largely expanded during the year.
The State of Michigan bas been the seat of operations in this direction, and the work is in charge of Frank N. Clark, at Northville, Mich.
To this station for several years the eggs collected in the adjacent lakes
have been brought, and developed to a degree-either hatched out
entirely or prepared for shipment to other points. During 1882 a second
station was established at Alpena, Mich., and al>out 70,000,000 of eggs
c<>llected in the two establishments. These are now in process of hatching, and while a conside1able number will be distributed to various
parts of the United States, by far the greater portion will be planted in
Lakes Michigan, Huron, Erie, and Ontario, where they cannot but exercise a material influence upon the supply.
The California trout has also received the attention oftbe Commission.
The idea of multiplying it in the East was first suggested by Mr. Seth
Green, of the New York commission, who· several years ago took a
number of the fish to Oaledonia Spring, from California, and has since
been distributing them in behalf of the State. As the benefits of this
work were confined to the State of New York, it was thought best for the
Oommission to extend them, and several years ago a station walil established on the McCloud River, a few miles from the California salmon
station, and sub-stations were also started in connection with the establishment, of Mr. Clark at Northville, and at the Virginia State hatchery
at Wytheville. By this means of muitiplication it is expected that. large
numbers of the eggs and young fish will in time be available for distribution.
The special merits of the California trout consist in its rapid growth
and in its ability to resist extremes of temperature which would be fatal
to the ordinary brook trout.
Very little beyond experimental work was done with the codfish in
1882. At the suggestion of Mr. E.G. Blackford, of New York, an effort
was ma<le t.o utilize the living spawn of cod brought into the Fulton
Market during the late autumn and winter; but the impurity of the
water of Ea t River was such as to render it impossible t.o carry ou the
work on a large and successful scale. A considerable number of eggs,
however, were taken and fertilized, and the fish in large part planted in
the Che ape~ke Bay as an experiment in stocking that body of water.
As soon as the hatching station at Wood's Holl is completed, it is proposed to 1 esume this work on a very extensive scale by catching the
uearly ripe ft h and placing them in basins at the station until they are
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mature, when the eggs will be stripped and batched in the excepti.onally pure water of the harbor.
- · As in previous seasons, the Oommission has to acknowledge the universal favor with which it has met on the part of presidents, manager,s,
and superintendents of railways and steamboats, the various branches
of the Government and individuals generally. The formal acknow ledgments and details of this courtesy will be found in the report of the .Commission. The usual experiments have also been made of the transmission of the ·eggs of salmon, whitefish, and other species of fish to various
portions of Europe, in return for which we have received specimens of
Salmonidm as well as some of the later and improved varieties of German carp.

Bulletin of the Fish Commission.-During the last session of Congress
an act was passed (approved February 14, 1881) in~tructing the Public
Printer to print and stereotype, from time to time, the regular number
of 1,900 copies of · any matter furnished him by the United States Commissioner of Fish and Fisheries, relative to new observations, discoveries, and applications connected with fish-culture and the fisheries, to be
capable of being distributed in parts, and the whole to form an annual
volume or bulletin not exceeding 500 pages. T4e edition of this annual
work is to consist of 5,000 copies, of which 2,500 are for the use of the
House of Representatives, 1,000 for the use of the Senate, and 1,500 for
the use of the Commissioner.
Fishery Census of 1880.-The reports of 1880 and 1881 contain details
in regard to the co-operation between the United States Fish Commission

and the Census of 1880, under charge of Superintendent Francis A.
Walker, in collecting the statistics and history of the fisheries of .th~
United States in past years up to the present time. The result has been
the accumulation of a large mass of important information of very
great value.
The report of 1881 gives an account of the special work of the gentlemen employed for this purpose, and during the year 1882 the reports
mentioned below were published, leaving quite a number still to appear
as among the series of special reports of the Census.
A number of other reports on fishes, of much interest but of less.
relationship to the work of the Census, were presented to Congress by
the Commission, and their publication ordered in a series of quarto
volumes. Of these the first is well advanced and will be out in the
course of the year 1883. It is more particularly occupied by an account of the economical and natural history of the food-fishes and
invertebrates of the country, with the necessary illustration.s.
Another of these reports will include figures and descriptions of all
the obsolete as well as more modern forms of apparatus for the pursuit,
capture, and utilization of the inhabitants of the waters, together with.
·
a very minute account of the apparatus of the whaler.

\
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The great London lnternationa,l Fisheries Exposition:-The success o f
the Berlin Fishery Exhibition in 1880, and those of Norwich in 188:1.
and Edinburgh in 1882, induced a number of gentlemt-'n in England 1:;0
propose an exhibition in London in 1883, that should far surpasa any o f
its predecessors. The necessary arrangements were made, and invitations extended to the United States to participat6. This was favorably
responded to by an enactment of Congress appropriating $50,000 for the purpose, and requiringthe United States Commissioner of Fish and Fisheries, under the direction of the Secretary of State, to take the necessarymeasures toward participation by the United States in the display in
questio~. The work of preparation was placed in the bands of Mr. G.
Brown Goode, who, with the help of the gentlemen whobave been trained
for the work by the Census investigations, and of the assistants in the
National Museum, and the United States Fish Commission, made every
possible effort to secure a satisfactory competition on the part of the
United States. Much important material was already on band, partly
gathered for the Fisheries Exhibition at Philadelphia in 1876, partly
for that of Berlin in 1880, and to a considerable extent representing
the general and incidental gatherings of the Fish Commission.
The exhibition in question will open early in May, 1883, and it is
hoped that the report of the result will be as satisfactory to the pride
of every American as was that of the Exhibition at Berlin already referred to.
Respectfully submitted,
SPENCER F. BAIRD,
Secretary of the Smithsonian In3titution.

APPENDIX TO THE SECRETARY'S REPORT.
CORRESPONDENCE ON ASTRONOMICAL ANNOUNCEMENTS.
In presenting a portion of the correspondence of the Institution with
leading astronomers, relative to methods suggested for ren9ering the
telegraphic announcement of astronomical discoveries as free from ambiguity as p0ssible, it seems proper to preface these extracts with a
brief notice of the form previously adopted by European observatories
in communicating such information between themsehres. The Smithsonian system of transatlantic or cable telegraphy, introduced in 1873,
may be regarded as essentially an extension of this earlier and more
local practice. In acknowledgment of the active zeal and assistance of
Dr. C. H. F. Peters, of the Clinton Observatory, in establishing the
Smithsonian enterprise, much deference has been paid to his judgment
in all doubtful questions.
·

Letter from Prof. F. Karlinski, director of the observatory in Oracow,
November 23, 1865. .
(Published in the Astronornische Nachrichten, Vol. 65, cols. 31, 32.)

It will perhaps not be superfluous if some form should be given in_the
Astron01:µische Nachrichten, in which we can unite in the telegraphic
announcement of astronomical observations, in order that the information may be condensed and still be perfectly and generally intelligible.
Our signs O ' ", as well as h. m. s., can, of course, not be telegraphed,
but to write them out in full makes the dispatch too long. The conversion of the times of observation as expressed in hours, minutes, seconds, into decimal parts of the day, as well as the expression of right
ascension and declination in degrees and de~i,mals, can easily,lead :.t;o
err(?rs, and further necessitates a reco_nv;er~ion ,a{ter t~e reception of t~e
dispatch. To me it seems that it would be simplest if we,agree t~ give
not <mly the mean local time of observati~n but also the right asce,nsion
and c:leclination by means of 7 or 8 places of '.figures~ of which 't he 'first
two indicate the number of the hours or degrees of declination, the next
two the number of minutes, the next two the number of seconds, and
the remaining figure the number of tenths of a second.
The words "right ascension" and "declination" may be entirely
omitted and replaced by "northerly," "southerly."
Thus, for example:
"Altona Sternwarte 85 November 22 Krakau 0604597 scheinbar
00430620 nordlich 0247240 Karlinski" would be translated as follows:
57
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''November 22d, 6h 4m 59. 78 Cracow mean time. Minor planet No. 85.
Apparent right ascension Oh 43m 6.20 8 • Apparent declination +2° 47,
24.0"."
And this would be entirely expressed in twelve words. Thus, there
would remain still eight words for other items, such as the daily motion,
brightness, &c., if the whole dispatch is to be kept within twenty words.
However, I leave the perfecting of this form entirely to your views,.
without desiring to push any project of my _own.
Notification by the Imperial Academy of Vienna, December 6, 1869.
(Published in the Astronomische Nachrichte.n, No.1785, col. 142.)

The telegrams by which the Imperial Academy announces the discovery of a new comet to the various observatories will hereafter be
written in an abbreviated form and in general according to the proposition of Professor Karlinski.
The dispatch will contain: first, the word comet then the name of the
discoverer; next· the date will be given and then the local mean time of
the position in four consecutive :figures, of which the first two indicate
the hour and the last two the minute, so that the missing tens for the h9ur
as well as for the minutes will be indicated by zeros. Then the place
of the discovery will be given, followed by the right ascension in arc, expressed by meanH of five :figures, of which three indicate the degrees
and the next two the minutes, while the missing tens and hundreds
will be, as before, shown by the zeros.
Then follows an interval, and, after it, the polar distance represented in
five :figures, of which three indicate the degrees and the last two the
minutes, and in which again all the missing :figures have their places
filled by zeros. The motion, to be finally given, is·always understood
to be daily motion in minutes of arc, first the motion in right ascension
and next that in declination, each to be preceded by the sign or word
phtB or minus.
The conclusion of the dispatch is to be formed of some words that
refer to the external appearance of the celestial body. It~ still, an additional figure follows them, this will describe the diameter of the comet
in minutes of arc.
The dispatch will be signed "Akademie." For example, the following
telegram from the Academy :
Comet Tempel three November nought nine nought nine nought
nought Marseilles three four one nought :five. Nought seven five four
fonr bewegung plus six ~inus twenty four belle kern five Akademie"
would be translated as follows :
"Oomet discovered by Tempel. On the 3d November, at 9h om Mar·
illes meantime, the position is right ascension 341° 5' and north polar
distance 75° 44'. The daily motion is +6' in right ascension and -24'
in polar distance. Bright nucleus. Diameter of the comet, 5'.
(Signed)
IMPERIAL ACADEMY of VIENNA,"
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Letter from the Royal Observatory, Greenwich, October 15, 1879, to the
&Jcretary of the Sm.iths<mian Institution.

Sm : In the telegrams announcing the discovery of comets and minor
planets, for which we have to thank you, the Astronomer Royal has
frequently found a difficulty as to the date of discovery and the date
to which the position given refers. The former is of less importance, but
the uncertainty as to the latter has frequently caused much delay in
picking up a quick moving body such as a comet.
The Astronomer Royal would therefore suggest that the day of the
month, and Washington mean time, to which the position given refers,
should be in every case inserted just before the R. A. and Dec. (the
magnitude being put at the end of the telegram to avoid confusion).
Thus the telegram just received would run (supposing the position of
the planet to be given for Oct. 13, 14h Washington mean time): "Planet
Peters Clinton thirteenth fourteen hours one nought north one twenty
motion five south eleventh."
The Astronomer Royal trusts that you will not .find any difficulty in
making this small addition, which will greatly increase the value of the
announcements.
I am, sir, &c.,
W. H. M. CHRISTiE.
Letter from the Smithsonian Institution to Dr. 0. H.F. Peters (Olinton,
N. Y. ), November 4, 1879.

DEAR Sm: The Astronomer -Royal of England asks that hereafter,
ill astronomjcal announcements, the hour of discovery in Washington
time be given.
The Naval Observatory here requests · th~t local time of discovery be
stated, and that seconds of right ascension be always·given.
What would you advise us to instruct observatories in these particulars!
Very truly, yours,
.
·S. F. BAIRD.
Letter from the Litchfield Observatory of Hamilton College ( Clinton, N
Y.), November 8, 1879, to the Seoretary of the S7!1'ithsonian Institution.

DEAR Srn: In reply to yours of 4th inst., regarding the demands of
observatories for certaiµ changes in the dispatches of plai;iet discoveries,
I take the liberty to make the following remarks. Tliese remarks are, in
substance, tlie same I wrote a short time ago to Prof. Tietjen, of the
Berlin Observatory, who proposed as a desideratum similar alterations.
First, as to that the hour of discovery be stated, by which I _suppose
the time for the position communicated is :rq.eant, the answer is that such
is done and has been done always in ·our dispatches. It is included in
the way prescribed (but overlooked or forgotten) in the programme that.
was issued at the time by the Smithsonian Inst~tution (Smith. Miscel.

60

CORRESPONDENCE ON .ASTRONOMIC.AL .ANNOUNCEMENTS.

Coll'ns·, 263). There Art. IV states distinctly: " The right ascension
and declination in the dispatch will be understood to give the position
(by proper motion approximately reduced) for the midnight following the
date of the dispatch, Washington time for American discoveries, Greenwich time for European."
·
If this be borne in mind, it seems unnecessary to burden the dispatch
by additional figures, indicating a local time.
Still further, it seems unnecessary to add. the daily motion in right
ascension. This, for the minor planets between Mars and Jupiter in
opposition, we know ii, always negative-the planets are retrogradeand the numerical value of it will be in the neighborhood of 458 or 509 •
Taking into account the distance from the equator, the position of the
ecliptic, and the motion in declination, a little reflection will easily
decide whether to assume a smaller or a larger value sufficiently near
for knowing the run in a day or two.
The request of giving with the right ascension also the second of time
assumes that the discoverer himself knows it, that he has followed up
the planet for at least 24 hours, and hence the motion has become known
to him with accuracy. But this is usually not the case, as on the other
hand it is desirable that the discoverer make the announcement immediately after the first night. The daily motion, consequently, is concluded from single comparisons extending perhaps over an hour,
whereby the unavoidable errors are multiplied by a factor greater than
24. The seconds added to the right ascension, therefore, would be only
illusory.
.
. When the nearest full minute is given, so that tl:ie uncertainty is ½
minute, this seems indeed also sufficient for recognizing the planet, It
wiJl be among the stars that are in a field of 15', and by studying with a
little patience the configuration of these stars, the one searched for will
soon betray itself by its change of place. The apparent motion in right
ascension, in most cases, is far surpassing that in declination, so that
the inconsistency in giving the declination to a minute of arc and the
right ascension to a minute of time only is not so great as might seem.
Nevertheless, if found desirable, it is possible to narrow the limits of
uncertainty in the right ascension to one-sixth by .the addition of only
one word more in the d~spatch, giving the nearest round tenth number
of seconds. And this is the only alteration I should be willing to recommend in the form of the dispatch.
To resume, I suggest, then:
1. The local time (or its equivalent) is to be presented and looked for
a before, in conformity with .Art. IV of the Smithsonian programme.
2. To give the daily motion in right ascension seems superfluous.
3 . .Aft~r the minute of right ascension to be inserted one of the words,
'' ten,' "twenty,"" thirty,"" forty," or ''fifty," indicating the round tenth
of s cond (if no word follows, the second is .understood to be zero).
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· Thus, taking the example in the Smithsonian Miscellaneous Collections
referred to, it might read!
"Planet twenty three thirty five ten north, &c.," i.e., in 23h 35m 108
of right. ascension, &c."
Besides the convenience to observers, also consideration ought to be
had to the telegraph companies that convey messages free of charge.
The first application to the Atlantic Cable Company and which was
granted, was made, I remember, for about 10 words in each dispatch
and for _12 dispatches as a maximum in the year. When, of late, both
of these figures usually have been transgressed we owe the more thanks
to the liberality of the company silently acquiescing. But this should be
the more reason . to use the privilege granted with modesty; (Professor
Tietjen proposed even that a second dispatch after 3 or 4 days follow the
first;) and I believe the form stated in the Smithsonian programme (with
the slight modification now suggested above) as precise and as complete
as can be desired.
Permit me, dear sir, to take this occasion for reiterating the assurance
of the gratitude the astronomical world bears towards the Smithsonian
Institution for the acceleration of intercourse-and believe me, &c., &c.,
C. H. F. PETERS.
~etter from the Secretary of the Smithsonian Institution, November 26,
1879, to Mr. W. H. M. CHRISTIE of tlie Royal Observatory, Greenwich.
DEAR SIR: In answer to your esteemed favor of October 15 we beg
to say that by the original programme adopted by telegraphic announcements of astronomical discoveries, the position given in the dispatch is
understood to be that for the midnight following the date, Washington
time for American and -Greenwich for European discoveries. This
seemed to. us to render it unnecessary to state local time of discovery.
We however referred the matter to Professor Peters, who takes the
same view as ourselves.
Very respectfully, .
S. F. BAIRD.

Letter from the Royal Observatory, Greenwich, December_22, 1879, to the
Secretary of the Smithsonian Institution.
SIR: With reference to your letter of November 26 respecting telegraphic announcements of discoveries the Astronomer RoJal requests
me to say that there seems to have been a little misapprehen~ion as to
what be desired.
Our difficulty has arisen from the frequent absence of any data whatever on the telegram, and even where this is given from an ambiguity
as ·to whether ciYil or astronomical reckoning is intended. (This ambiguity occurred in the last two telegrams respectiug eomets di&covered
by Lewis Swift-in the last the position given appears to have re~erred
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to the date of discovery instead of to the midnight following the date
of the dispatch five days later.)
If you could kindly give the date of the dispatch our difficulty would
be entirely removed, it being understood that the convention that the
position given should refer to the following Washington midnight will
be carried out in the case of comets as well as of minor planets .
.As mentioned in my former letter, the date of discovery is of less importance and may well be omitted.
W. H. M. CHRISTIE.
Letter from the Secretary of the Smithsonian Institution, December 3, 1879,
to Lord LINDSAY, Dun Echt Observatory, Aberdeen, Scbtland.

DE.A.R SIR: I am in receipt of your circular of the 1st of November,
asking for the transmission of information respecting the occurrence of
com·ets and other astronomical phenomena; and I beg to inquire whether
the present arrangements, established some years ago by my predecessor,
Professor Henry, do not answer your purpose. These consisted in an
arrangement with the inland and ocean telegraph companies, by which
all discoveries of this kind made in America were transmitted by the
Smithsonian Institution to certain observatories in Europe, from which
it was supposed they would be forwarded to the more important observatories within their respective districts.
In return, these same observatories transmit similar information to
Washington, .which is then sent to a specified list of establishments
here and also published in the telegraphic dispatches of all the daily
papers in the country.
As you will observe, the observatory at Greenwich receives these dispntches from Washington for Great Britain, and I would suggest that
arrangements be made with the Astronomer Royal for immediate transmission of all such information to your observatory.
Everything noteworthy in the line of astronomical discovery is at
once sent to him.
If you prefer to have a dispatch direct to Aberdeen, I will see what
can be done in regard to it, although the telegraph companies, which
perform this service gratuitously, only allow us one station in each
country.
Very respectfully,
SPENCKR F. BAmD.
Letter from the Obser'Datory, Dun Echt, Aberdeen, December, 1879, to tke
SecretMy of the Smithsonian Institution.

DEAR SIR: I am instructed by Lord Lindsay to thank you for your
letter-and inclosure of December 3, in reply to the Dun Echt cirenfar
of November 1, asking for information respecting the occurrence of
eome~ &c.

·

CORRESPONDENCE ON ASTRONOMICAL ANNOUNCEMENTS.

63

Referring to your letter his lordship wishes me to explain that the
scheme which he is endeavoring to carry out is the collection of notices
of discoveries of the character indicated from the whole world, in order
to distribute them directly amongst observers in the British Islands.
In doing so it is intended to supply information to every owner of a
telescope in these islands who communicates an address for the purpose,
more especially to all those amateurs who may not be ,in communication
with a gornrnment observatory. I may add that, in this special endeavor to aid the owners of small observatories, Lord Lindsay published and distributed the summary of Struve's Mensuroo Micrometricoo,
a work which has already greatly facilitated the observation of double
stars, nor bas it been found useless in observatories of the first rank.
In proof of this, it may be mentioned that it served as a working list
for the admirable labors of Professor Pickering and his adjuncts at
Harvard College in sidereal photometry.
:b. . rorn the papers you inclose it is . evident that the arrangements of
the Smithsonian Institution guarantee the certain intercommunication ·
of astronomical discoveries between the United States and five European
government observatories. This still leaves a large field unoccupied;
nor does it seem to provide at all (at least in Europe) for the distribution of information from the transmitting end. I would point out, for
example, that the news of Schmidt's new star in the Swan was but very
imperfectly distributed in Europe. Although Dr. Schmidt telegraphed
to Herr v. Littrow, at Vienna, within three hours of the discovery on November 24, 1876 (see Astronomische Nachrichten No. 2113), we first
learned of the star's existence from a daily paper at the close of December. The As.tronomische Nachrichten published the first account· on December 23, and, in fact, the earliest observation possible at Dun Echt
was on January 2,1877. , In Astronornische Nachrichten No.,, 2115 Dr.
Vogel says that the first news reached him at Berlin on December 3.
From this it would seem that the European part of the Smithsonian
scheme is not at present adapted for the distribution of news on this
side of the Atlantic, and hence it arose that Lord Lindsay was not aware
that the telegrams of the Smithsonian Institution embraced more than
the discoveries of minor planets, with a partial. recognition of other and
possibly more generally interesting phenomena, or that they were intended for general distribution.
Apart from this, the information reaches the bulk of observers in these
islands throu·g h occasional notes in the public journals, but very .r arely
in their telegraphic summaries. Nor are such notes always accepted;
e. g., it is well known that the "Times" declined all the earlier com,
munications respecting the new star in the Crown.
These reasons led Lord Lindsay to devise a plan for distributing intelligence directly amongst British observers by posted circular, leaving it
to corporations or individuals to do the same in other countries if 'the
plan was found worthy of extension. Already the plan bas been prom-
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ised the aid of astronomers in many countries, and a similar and cooperating scheme is starting in France. Stress is laid on the distribution
of information by special circular (or telegram, if particularly desired)~
as it is found impossible to rely on the daily papers.
Trusting that these explanations will show that the Dun Echt schexne
is in no way calculated to take up ground already occupied by the
Smithsonian Institution. I am,
Very respectfully,
RALPH COPEL.A.ND,

Astronomer at .Dun Echt.
Letter from the Segretary oftke Smithsonian Institution, January 14, 1880,
to Prof. 0. H. F. PETERS, Clinton, N . .f.
DE.6..R SIR : In ~onsequence of the difficulty experienced by many
astronomers in interpreting telegraphic announcements of astronomical
discoveries, we desire to publish in the forthcoming report of this Institution a circular on this subject, which shall prevent ambiguity and
misunderstanding in the future.
· We therefore inclose a copy of the original circular, as prepared by
yourself, and request that you will insert therein such additions, corrections, all(l explanations as experience has shown to be necessary.
We also send a letter in the same connection, from the Royal Observatory, Greenwich, which we beg you will return with suggestions for
its proper answer.
Yours very truly,

S. F.

BAIRD,

Letter from the Litchfield Observatory of Hamilton College, Clinton, N. Y.,
January 21, 1880, to the Smithso.nian Institution.
DE.AR Sm: I have, as you requested, considered trre different points of
the programme for telegraphic dispatches, and, in the suggestions which
I submit on the annexed pages as a substitute for pp. 7 and following, l believe that the wishes expressed by various astronomers, especially those
of Greenwich, are fully embodied. The closing sentence I ad<led in remembering the inaccuracy of Mr. Swift, by which both assistant Paul of
the Washington Observatory and myself lost a whole night in fruitless
searches for that comet. However, I beg you to strike out or correct as
yon please.
If, in your answer to Mr. Christie, you refer to your forthcoming
circular, which will meet the demands of the Greenwich Observatory, I
think they will be satisfied. With reference to the query about astronomical and civil reckoning, I think the expedient I suggested of using
simply the name of the week-day (e. g., '' Wednesday") will prove satisfactory, while it adds only one word to the dispatch.
C. H. F. PETERS,
[Ace mpanying thi are the additions to the Smithsonian circular
wbfob hav been iucorporated in the reYi ed edition. J
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Acknowledgment from the Smithsonian Institution, January 27, 1880, to
Prof. C. H. F. PETERS, Clinton, N. Y.
DEAR SIR : Please accept our thanks for yours of January 21 relative to changes in circular of announcement of astronomical dispatches.
Very truly yours,
S. F. BAIRD.

Letter from the Smithsonian Institution, February 16, 1880, to Prof. C.
H.F. PETERS, Clinton, N. Y.
DEAR Sm : The dispatch from the .Astronomer Royal of England
appears not to follow the convention for telegraphic announcements,
affording another instance of the ambiguity to which we have before
alluded and which we wish to c~rrect.
.As received by us, it reads:
"Gill telegraphs from Cape Town, comet, twelfth February, 0858 cape
12311, motion plus 235, minus 20. .Astronomer Royal."
The 0858 cape we think refers to time of discovery and the 12311 to
be a mistake of the operators.
Yours very truly,
SPENCER F. BAIRD.

Letter from the Litchfield Observatory of Hamilton College, Clinton, N. Y."'
February 19, 1880, to the Secretary of the Smithsonian Institution.
DEAR Sm : You are right; there is certainly a mistake in the dispatch
from Cape Town about Gill's comet, five figures having been omitted,
but it is impossible to say which_:_either thofSe indicating the R. A. or
those of the North Polar Distance. The telegram, as ,communicated in
your ietter received this morning, and which is in the cipher-system
proposed years ago by Littrow (but hardly applicable in this country,
where by law every figure must be written out in words), can be interpreted in the two following ways:
Comet 12th February 8h 58m mean time Cape, R . .A.1230,11, N. P. D.
(5 figures omitted], motion+ 235' =3°55' in R. A. - 20' in N. P. D.
Comet [etc.] R . .A. [5 figures omitted J, N. P. D. = 1230 11' (i.e., Deel.
- 33° 11') motion, etc.
Probably some telegrapher between Cape Town and Greenwich or
Greenwich and Washington got tired of sending ten consecutive figures; and indeed this system of dispatches has been a source of con tin•
ual blunders, so that Lord Lindsay (whose assistant Mr. Gill was, before
he went to take charge of the Cape Observatory) did wrong in reviving
it. The system adopted by the Smithsonian Institution was discussed
with the late Professor Littrow, Professor Bruhns, of Leipzic, and others,
and has worked to satisfaction so far. It will be still more acceptable
to all when the additions lately discussed are introduced, and I would
recommend (which, perhaps, also, is your intention) to issue the amended
H. Mis. 26-5
•
,
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scheme in the form of a circular to the principal observatories interested
in it (perhaps sending a number of copies for distribution to Greenwich,
Paris, Berlin, and Vienna).
0. H.F. PETERS.
Letter from Dr. B. A. GOULD, at sea, steamship '' City of Montreal,'?"
August 27, 1880, to the Secretary of the Smithsonian Institution.

MY DEAR PR0F.ESS0R: I have been about six weeks in Germany,
France, and England, and have everywhere found the astronomers
greatly perturbed in the matter of astronomical telegrams regarding
comets, planets, &c., which, they tell me, almost unfailingly go wrong,
no matter how great the care with which they are sent.
Fin.ally, the Germans have agreed upon a system to which they have
secured the assent of Admiral Mouchez at Paris, and of the Astronomer Rr·yal. And they have asked me to communicate with you on
the subject and obtain your assent, which I told them you would surely
give, since the European astronomers are all of accord.
It consists 'of three principal points:
First. That instead of several transatlantic telegrams to different
observatories, the Smithsonian should send only one, viz, to Professor
Krueger, the new director of the observatory at Kiel and editor of the
Astronom. Nachrichten. He undertakes to communicate the same telegram instantly to all the European astronomical centers, at the expense
of the Astronomische Gesellscbaft, if necessary.
Secondly. That a second similar telegram should be forwarded next
day, or as soon as a second observation of the body has been obtained,
thus making only two trans-atlantic telegrams in all.
Thirdly. That . for these telegrams a special code should be used,
which they have sent me, and which they all recommend. - - B. A. GOULD.
Proposed mode of transmitting notices of the discovery of comets, asteroids, &o., across the Atlantic.

1. Only one dispatch to be sent at a time. This, if for Europe, to be
addressed to Professor Krueger at the observatory in Kiel; if for America, to Professor Baird, Secretary of the Smithsonian Institution.
A second telegram, however, to be sent as soon as a second observation bas been obtained. Thus only two dispatches in all.
2. All numerical data to be expressed by a word for each figure, with
out regard to it value as dependent upon its position. Thus "f>8" to
be telegraphed as "five eight," '' 12" as ,, one two," '' 30" as "three
nough ," &c.
3. All places which would ordinarily be left vacant when the number i writt n in figures mu t be filled up by the word "nought." Thus
for th ri ht a cen ion 1h 5m,3 would be written" nought one nought five
three' r for R. A . 19h 3m the di~patch would be sent " one nine nought
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three nought" (~he tenths of minutes being given for right ascensions,
but not for other data, as per section 5).
4. Time of observation to be given in round hours of Greenwich
mean time, preceded by day anci month, and never in any other way.
Thus an observation on October 12, at13h Gr. M. T., would be announced
"one two October one three;" or November 3, 7h Gr. M. T. as "three November nought sev.en." In this way the time of observation which is to
be given first of all will be expressed by the nam~ of the month preceded by one or two numbers, and followed always by two.
5. Right ascension to follow the date and be given by jive figures expressing hours, minutes, and tenths of minutes, in time, preceded by the
word " ascension."
6. Declinations. to be given by four words expressing degrees and
minutes, preceded by the word "north" or '' south."
7. Daily motion in R. A. to be given in minutes and tenths of minutes
of time, preceded by ,the word "plus" or '' minus."
8. Daily motion in Deel. to be given in minutes of arc, preceded 'by
the word ''north" or " south."
9. Magnitude, if given, to be preceded by the word "mag."
Thus, in ordinary cases, the essential numerical data will be contained in·twenty-four words.
EXAMPLE.

"Comet discovered by Swift, Oct. 12. Place, R. A. = 2h 23m. 7 and
Deel. = + 35° 2' at 7h Greenw. M. T. Motion-1m.2 in R. A. and + 8'
in Deel. 12th magnitude."
DISPATCH.

"Comet Swift one two October nought seven ascension nought' two
two three seven north three five nought two minus one two north eight
mag one two."
Professor Krueger (editor of the Astronom. N achrichten) undertakes to
repeat the dispatch throughout Europe at cost of the Kiel observatory
or of the Astronomische Gesellschaft. The Paris and Greenwich ob.servatories, as well as all the German ones, accept the arrangement.

Acl~nowledgment from the Smithsonian Institution, October 30, 1880, to
Dr. BEN.JAMIN A. GOULD, 18 Pemberton Square, Boston.
J?EAR DR. GOULD: Your letter, headed "At Sea, City of Montreal,
August 27, 1880," reached me this afternoon, the 30th of October, at
:apparently a long interval, if the date is correct.
I write very hurriedly to express my gratification at the prospect of
seeing you again in Washington, and to say that I of course desire to
follow the wishes of astronomers at home and abroad in the matter of
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the telegrams. I would, however,_like to have Dr. Peters, of Clinton~
and the astronomers of the observatory here concur in the change; bu't
when you visit Washington all this can be arranged.
Very truly, yours,
SPENCER F. BAIRD.
Letter from the Smithsonian Institution, November 11, 1880, to Prof. C.
H.F. PETERS, Hamilton College, _Clinton, N. Y.

DEAR SIR: I inclose herewith a proposition for the modification of
the present plan of the exchange of telegraphic announcements between
the United States and Europe. Will you kindly give me your views at
the earliest possible moment? We have in type a new circular on this
subject, and of course wish to correct it, should it be desirable.
The proposition submitted, whic9- Dr. Gould has just sent us, is the
result of a conference with the leading astronomers of Europe.
Truly yours,
SPENCER F. 'BAIRD.
Letter from the Smithsonian Institution, November 24, 1880, to Prof. C.
H.F. PETERS, Hamilton College, Clinton, N. Y., with inclosure.

DEAR PROFESSOR PETERS: Will you kindly send me at your early
convenience that promised criticism and memorandum in regs1,rd to the
accompanying proof of the circular, and all the suggestions of change
brought up by Professor Gould Y I wish to close this business as soon
a.s possible, with your kind ·a ssistance.
Yours, truly,
SPENCER F. BAIRD.
Letter from the Litchfield Observatory of Hamilton College, Clinton, N. Y.,
November 25,. 1880, to the Secretary of the Smithsonian Institution.

DEAR SIR: I hasten to answer yours of 11th instant in regard to
the telegraphic exchange system of astronomical discoveries. I found
it here after my return from New York (delayed by a few days' visit
at West Point), and, in order to be brief, I can touch only upon the more
essential points.
Of the three points made in the lett-0r (written by Dr. B. A. Gould)
of which you send me a copy, the first gives, as the reason, economy in
the number of trans-atlantic dispatches. I must wonder, after I had
expiained twice before during the last year to the astronomers at Berlin
that as far as I know only one message passes the .Atlantic and is diEr
tributed then in Europe to the five central stations, that, without evidence to the contrary, this again is used as an argument for having the
dispatches from the Smithsonian Institution sent to only one European
central station, and this to be (as if of course) in Germany. When
Dr~ Gould's letter asserts that ~, the European astronomers are all of
accord" he says too much for, from a letter of Professor Foerster on the
subject (found here likewi e at my return) it appears that Vienna does
not con ent; that Pulkowa seems to have been not even asked, and it is
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not quite clear besides under what aspect the matter has been presented
at Paris and Greenwich, and how far these agree with the proposed
change of programme. But after arll, what is there objectionable to ·
sending the communications from the Smithsonian Institution not to
Germany only, but also, as heretofore, to. Greenwich, Paris, Vienna,
and Pulkowat I remember when, on a visit to Washington, I laid the
first proposition before your illustrious predecessor, I had named only
Greenwi_ch, because the nearest place, to send the dispatches to, and
it was Professor Henry who suggested to insert besides, Berlin, Paris,
and Vienna, to which later was added Pulkowa. Fortunately, from ourstand-point on this side of the ocean, we have a broader and more equitable view of scientific life in Europe, free from national jealousies.
As to the second point suggested in Dr. Gould's letter, I cannot deny
that sometimes a second communication about the same object of discovery (not the next day, but rather after the lapse of three or five days}
would be very welcome, though in most cases such a repetition would
not be of very great utility. Professor Foerster puts it on the ground to
make sure against a mistake in the first dispatch. But then, if the two
should not agree 1 Would he then desire even three dispatches (as bank
accountants take the sum three times when the first two give it different). While the cable company with great liberality did concede a limited (and later frequently surpassed) number of words and of dispatches
per year, it seems hardly proper to ask a duplication of the favor, as
long as it has not been clearly shown that such duplication is of abs9lute desirability.
Thirdly, as to the code to be used, I do not see in the slightest .what
objection can be made to that adopted .b y the Smithsonian Institution..
It was the result of a consultation with the late Professor Littrow at
Vienna, was in th'e main set up by Professor Bruhns and myself at Leipzic, and approved at the time by the astronomers at Berlin. The new
edition of your circular of instructions embraces the modifications and
suggestions which you had received from various sides, and Professor
Airy, as you will remember, expressed himself satisfied. Professor
Pickering, as well as myself, has carefully compared the scheme with
the one now presented by Dr. Gould. I cannot find that it is an improvement in precision to say for example "one two" for "twelve," "two
nought" for "twenty," or always "nought three" for simply "three,"
&c. Looking at the economy of words, Dr. Gould's scheme requires.
twenty-four, the Smithsonian (even with the additions now introduced)
at the utmost only sixteen-a difference of considerable and (for the
cable) essential importance.
Dr. Gould says of his code, "which they all recommend," I am sure
that what all desire and recommend is only a uniformity of the code in
use. The Smithsonian code, being far superior in precision, also more
economical and now perfected by the sug_gestions of experience, will
readily be accepted. The difficulty has been that some astronomers
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either have not carefully ern;mgh read the articles of the programme, or
had forgotten them. The complaints that have come to my knowledge
from abroad have all been in regard to certain comet announcements
t~legraphed from this side, and not worded in accordance with the rules
of the programme. On the other hand I had to remind the Berlin astronorp.ers (and also those at the Washington obserYatory) that the time
for the position is the "following midnight," while they mistook for it
the hour and minute of sending from Washington, added by the telegrapher. The circular which you have prepared will prevent for the
future these and simflar mistakes.
C. H. F. PETERS.
Letter from the Litchfield Observatory, Harnilton College, Clinton, N. Y.
December 21, 1880, to the Secretary of the Smithsonian institution.

DEAR Sm: I have sent to the "A.stronom. Nachrichte-n," as you permitted me to do, an article in explanation and elucidation of the form
of dispatches we have used, and of the additions that have been made
in the new edition.
As you have still under consideration the publication of this revised
programme (I infer so from your last letter), I inclose here a comparison, which shows that our form requires only 16 words, while that presented by Dr. Gould requires 26 lor, more correctly, 27]; and it is to
be remarked besides that the latter never can have less, because the
"noughts" always must be inserted, while ours has usually less than 16
words.
Yours, very truly,
C. H. F. PETERS,
EXAMPLE.

Comet discovered by Swift Oct. 12. Place R. A. = 2 hours 23 minutes 7 and decl = + 35° 2' at 7 hours Green. m. t. Motion - 1 minute
.2 in right ascension and + 8' in decl. - 12th mag."
DISPATCH.

"Comet Swift [one two october nought seven ascension nought] two
twenty [two] three forty [seven J north [three] thirty five fnoughtJ two
{minus one two] north(* ) eight [mag.] [one t wo] twelfth Tuesday."
The dispatch as here proposed has 26 words-27 if written by the
rules-while in our form it requires only 16 in all.
Letter f rom the Smithsonian Institution, November 30, 1880, to Sir GEORGE
B. AIR Y, director of the Observatory, Greenwich, England.

Sm : H erewith we send you a proof copy of a revised circular in regard to the telegraphic announcement of astronomical discoveries, which
•Nought, by rule.
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gives-with a few slight modificatio:os-the system of condensed messages which has been in practical use for seven years. We also inclose a draft of a modified plan proposed to us for the
same object, and ·beg that you will carefully examine both documents
and advise us, as soon as may be convenient, in regard to the propriety
or expediency of exchanging the one for the other.
Very respectfully, &c.,
SPENCER F. BAIRD.
I
1
•

Letter from the Royal Observatory, Greenwich, London, December 22, 1880,
to the Secretary of the Smithsonian Institution.
DEAR Srn: I have waited a few days pefore answering your letter
of November 30 for better consideration of the proposed plan for telegraphic announcements of observations.
It appears to me, and I am entirely supported in this opinion by Mr.
Ohristie, that it will be a great improvement of the former plan, and we
heartily recommend it for adoption.
Yours, faithfully,
G. B. AIRY.

Letter from the Smithsonian Institution, N01Vember 29, 1880, to the Earl
of ORAWF0RD AND BALCARRES, Dun Echt, Scotland. .
SIR: Inclosed please find a circular we have just prepared in regard
to the telegraphic announcement of astronomical dis~overies which
gives-with a few slight modifications-the system of condensed messages which has been in use for seven years.
We also inclose a draft of another plan proposed for the same object,
and beg that you will carefully examine the same, and give us your
views, -as early as may be convenient, regarding the advisability of its
substitution for the former plan.
Very truly yours, &c.,
SPENCER F. :I3AIRD.

Letter from the Observatory Dun Echt, Aberdeen, January 7, 1881, to the
Secretary of the Smithsonian Institution.
Sm : Referring to your letter of November 29, 1880, I may say that our
experience at Dun Echt shows that telegraphic announcements of astronomical discoveries should represent the actual known facts of the case
in a way to which the majority of the senders and receivers of the messages are accustomed. Thus the message should take the form of an,
observation as usually published, the name, date, and place being given.
Any reduction of the time to a meridian other than that of the observat.ion or any prediction of a future place of the object are equally to be
deprecated as likely to introduce errors.*
* The possibility of making a blunder in the simple operation of referring the time
to another meridian or of failing to recognize the somewh~t improbable nature of a
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Besides, by giving the R. A. to the nearest tenth of a minute of time
and the declination to the nearest minute the observation is available, in
the case of a comet for combination to find an approximate orbit. This
form, too, gives the dispatches a permanent value.
I give the following partly in confirmation of what I think the best
features of the proposed systems and partly as suggestions that may
1n·obahly be of use.
The greatest clearness seems to be obtained by giving numbers as
;apoken thus: "12" should be "twelve" and not "one two"
I would suggest that the day of the month counted astronomically
be absolutely distinguished from the rest of the message by giving it
the ordinal form. Thus "October 12" would be "twelfth .October."
For a like reason the motion in declination might be given as '' northward" or" southward." If the length of a telegram is estimated by the
number of words in it and not by their length, it would seem desirable
to express "magnitude" in full and not by '' mag," which a· telegraph
clerk would probably confound with "may '' or May."
.A.gain, if'' nought" is objected to why not use "cypher" as being in
more frequent use than "zero." If the daily motion in R. A. and Deel.
is not given, would it not be better to use the words "preceding" and
"'following" or their symbols "p" and "f," in place of "west" and
"' east," which latter in practice refer to the horizon and not to -the equator. Thus "nf" would represent "northeast." But the daily motions
in R. A. and Deel. admit of greater precision .
.A complete message would thus cont.aih the word "comet" or "planet,"
the discoverer's name, the day (expressed as above) and month, the
hour in local mean time and the place. The right-ascension to the
nearest tenth of a minute of time, the declination to the nearest minute
preceded by the word "north" or "south." Next, the daily motion in
R. A. also to the tenth of a minute of time with the sign '' plus" or
''minus" then the daily motion in minutes of arc" northward" or ''southward," and lastly, the magnitude or any other particulars likely to aid
the search.
Thus:
"Comet Swift twenty-fifth October seventeen Rochester twenty-one
fifty-nine cypher north fifty-one twenty-five minus twenty-one two
northward fifty-seven magnitude tel).."
Would mean" Com t di covered by Swift on October 25th at 1711 Rochester mean
time in right a c~nsion 21h 59m,o and declination+ 510 25'. Daily
motion- 21m.2 and+ 57'.
s bright as a star of the tenth magnitude."
Thi form of me age, although slightly longer than others that baYe
dispatch wb u o tran formed, is shown in the example given in the '' Proposed Mode
<>f Tran mi ting, &c.," where the comet Swift (presumably discovered at Roche ter)
mn t ith r have u ·en found at 2 p. m. or the longitude have been applied with the
wrong sign.
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been proposed, has the ad vantage of giving a complete approximate
observation.
1
In conclusion, whatever form the dispatches may take, it seems an
admirable proposal that for transmission across the .Atlantic they shall
all pass between two responsible persons; in this way only does it
seem possible to prevent the useless distribution of messages which are
obviously unintelligible.
'
ORA WF0RD & BALCARRES.
Letter from the editor of the " Science Observer" (and Corresponding Secretary of the Boston Scientific Society, Boston), February 4, 1881~ to the
Secretary of the Smithsonian Institution.
,
DEAR Sm: The announcement in Monthly Notices Vol. XLI, No. 2,
that a letter concerning a somewhat new method for the transmission
of comet discoveries to your Institution across the cable, has caused
quite a discussion among the members of the Boston Scientific Society, ·
who are now discussing the matter in all its ligh-ts. Lack of information on one or two points have been difficulties in the way, and if you
can inform us on these subjects you will greatly favor us. These points
relate to the transmission over the cable. It is customary for Government messages to be composed of letters and figures, which, by keys
at both ends, may be translated into the vernacular. Knowing this to
be the case, we would respectfully inquire whether comet ?tnnouncements
in the past have been sent in words or in figures, thus:

Comet Swift twelfth Oct. seven twenty-three seven &c &c, or
Comet Swift 12 Oct 7
2
3
7 &e &c
.And furthermore, -we would like to know whether the new arrangement contemplates the transmission of the words or the ,figure characters.
Sincerely yours,
JOHN RITCHIE, Jr.

Letter from the Smiths'onian Institution, February 16, 1881, to JOHN
RITCHIE, Jr., corresponding secretary of the Boston Scientific Society.
DEAR Sm: In reply to your letter of February 4, relative· to the system of telegraphic announcement of astronomical discoveries, I beg to
say tha,t the present Smithsonian system and the proposed substitute
contemplate the use of words only. One dispatch has been received by
us expressed according to Karlinski's code ; but in all the other announcements, the data communicated have been given in words . .
Inclosed we send you copies of the circulars referred to.
Very truly yours,
SPENCER F. BAIRD.

-
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Letter from the editor of the" Science Observer," Boston, May 13, 1881, to
'
the Secretary of the Smithsonian Institution.
DEAR SIR: It is wtth pleasure that I am .able to call your attention.
to the success of a scheme devised by Mr. S. O. Chandler, jr., and myself for the transmission by cable of astronomical intelligence. It bas
just been successfully tested by transmission both ways, of the elem en ts
and ephemeris of Swift's comet, and I append a scheme showing how
an announcement would look according to both codes.
Yours, &c.,
J. RITCHIE, Jr.

Announcement of Swift's comet per "Science Observer" code:
1
2
3
4
5·
6
7
comet
Swift conge ratify
torsim smart-money tolerate
According to present (European) code:
Comet Swift may, zero one zero two zero :fi_ve ascension zero zero zero
zero north three seven two five plus zero three south ·one* two.
[Translation.]

Comet Swift, May 1, 2h 5m; R. A. Oh om; declination N. 37° 25'; daily
motion + 3m R. A. ;-1° 2' declination.
·
Should words 4, or 4 and 5, in the "Science Observer" code, or words
5, or 5 and 6, o:r words 4, or 4 and 7, be made unintelligible in transmission, the message would still be as intelligible and the comet as
easy to find as was the case before the present European code was
adopted, while the loss of word 2 would be .of no consequence, being
merely the name of the discoverer, and word 3 the time of discovery is
as a rule so well determined by the date of message that its loss would
not be of detriment to the general sense. By loss I mean the mutilation of a word so as to render it unrecognizable as is some.times the
case in ocean telegraphy.
J. RITCHIE, Jr.
Letter from the Secretary of the Smithsonian Institution, ~May 16, 1881, to
Mr. J. RITCHIE, Jr., editor of the" Science Observer," Boston.

S~: This Institution hails with satisfaction every attempt at enlarging the channels, and at increat:iing the fullness and accuracy of
scientific information. It is possible that for the purpose of cable transmis ion of the details of an astronomical ephemeris, an arbitrary signal
code (a uggested by you) may have some advantages; though it must
notbeconcealed tbatitalsopre ents. omedi advantages; the complication both of preparation and of translation increasing with the number
of element to be communicated.
ith the pr ad of a tronomical knowledge and interest, and the
* I am in some doubt about this figure as I have net the code by me.
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growth of desires and needs for more minute information respecting
sudden or transitiorlal phenomena, improved me_thods and formulas will
doubtless be correspondingly developed.
For the present purposes of this Ifistitutfon the system it has adopted
will (with probably some slight improvement) pro_ve sufficient.
Yours, very respectfully,
SPENCER F. BAIRD.

Letter from the Litchfield Observatory of Hamilton CollRge, Clinton, Oneida
County, New York, April 28, 1882, to the Secretary of the Smithsonian
Institution.
DEAR Srn: At the meeting of the International .Astronomical Society
at Strasburg in September last, the matter of telegraphic communications of astronomical discoveries was considered. In the committee ap- ·'
pointed upon this subject, after some discussion about the" Phrase-Code"
of the (Boston) "Science Observer," it was agreed that the code of the
Smithsonian Institution (Misc. Coll., 263), be recommended for general
use-at least for the present. A resolution to that effect was adopted
by the Society (S. Report in Viertelgahrschrift, vol. 16, page 285 anu 351).
But there was a strong feeling expressed· against the manner in w~ich '
most of the telegrai:ns of comet discoveries, sent through the Smithsonian
Institution, lately had come to hand in Europe. They were worded
without the slightest regard to the Smithsonian programme, therefore
unintelligible, and worse than no information at all, by reason of causi~g
fruitless painstaking to astronomers searching for the object.
Unwilling that astronomers abroad should be led to throw the blame
thereof upon the Smithsonian Institution, I take the liberty to suggest
that you would refuse to forward dispatches of the kind, if they are not
made out in conformity with the Smithsonian programme. This pro,
gramme has been distributed so largely throughout the United States (in
the Smithsonian Annual Reports and as a circular), that any amateur discoverer who desires to avail himself of the channel of communication
so liberally offered by the Smithsonian Institution can hardly be ignorant of it. Any delay, therefore, will be his own fault, if he neglects
following the prescribed form.
Yours, very respectfully,
C. H. F. PETERS.

Letter from the Secretary of the Smithsonian Institution, May 10, 1882, t<>
Prof. 0. H.F. PETERS, of the Litchfield Observatory, minton, N. Y.
DEAR Srn: In reply to your favor of .April 28, I am gratified that
the astronomical convantion at Strasburg has approved of the Smithsonian code for telegraphic announcements. With regard to the irregularities noticed, it may be said that very few of the dispatches received by
this Institution comply fully and literally with the published programme.

,,
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·Thus, notwithstanding that Article IV, section 6, specifies the very concise, and explicit statement of the day of the week for the date, a majority
of notices recc,ived substitute the day of the month. It is difficult,
·therefore, to carry out your suggestion that we should refuse to forward
dispatches not in exact form.
Before going to press with our long-delayed astronomical telegraph
circular, I will trouble you with extracts from a single additional response to our request for suggestions, asking from you the favor of
your consideration and judgment on it.
C.opy of extract from a communication received from the Observatory
at Dun Ech t, Scotland, and dated January 7, 1881.
[Inclosure.-The prindpal portion of the latter from Lord LindsayEarl Crawford.]
On the foregoing extract, I venture to make the following queries:
1. Is there not some force in the suggestion to employ date of obser_
vation rather than prospective date and predicted placet
2. Is there any' advantage in designating R . .A. in hours, minutes, and
tenths, oYer the present form in hours, minutes, and sixths (or seconds
in tens) 1
'
3. Might it not be well to write th~ motion in declination, as northward or southward, in full 1
4. To avoid any risk of misapplication, might it not be well to write
in full "tenth magnitude"?
5. Is not the wo:r:d "zero" really preferable to either "nought" or
~, cipher~'l
Your frank opinion and decision on these points will be very accepta. ble, and I may say will be finally adopted.
Yours, very respectfully,
SPENCER

F. BAIRD.

The pnblication of the revised edition of the Astronomical Telegraph
Circular was delayed by various circumstances; among which was a
contemplated plan for telegraphing American discoveries to our own
observatories as well as to those abroad. This had been urged by a
large number of American astronomers; the correspondence on which
.subject it is unnecessary here to publish. Prof. E. C. Pickering (of the
Harvard Observatory), under date of January 13, 1882, strongly recommended, in addition to this, the adoption by the Institution of the cipher
code of Messr . S. C. Chandler and J ohu Ritchie, of the Science Observer.
This whole matter still remains under advisement.

REPORT ON SMITHSONIAN EXCHANGES FOR 1882.
By

GEORGE

H.

BOEHMER.

The growth of the business of receiving and transmitting the scientific and literary exchanges of the Institution has necessitated a cbange .
in the method of recording and managing the same; the plans of operation, satisfactory some half a ddzen years a~o, being no longer available
without entailing increased trouble and considerable confusion in trac·
ing the hist0ry of transaction~.
With increase of duties has arisen the need of more complete organization; and during the past year a system of double entry, or of debit
and credit accounts, has been adopted. These accounts are arranged
in the form of card-catalogues, representing the societies in correspondence with the Institution ; and upon these cards each society is debited
for the books forwarded to it, and is credited for the receipts as communicated in return by formal announcement.
This experiment has of course greatly increased for the time the
amount of work required from the limited assistance allotted to this department, but in return it gives an increased command over the results,
a11d a much greater facility and economy of time in ma,k~ng references
and comparisons.
By this plan, on the arrival of an invoice of parcels or boxes from
any establishment in the United States, for foreign distribution, accompanied (as required by the established rules) with a list of the intended recipients, to each of these is prefixed the number assigned to it in
our printed list of foreign correspondents, and the same are entered on
the proper cards, giving the date of reception, the name of the sender,
and the number taken from the entry in the invoice book (representing
the whole transmission considered as a 1::1ingle transaction), in which
book all receptions are first daily entered in their consecutive order.
The books or parcels receive the same numbers and are then laid
away in bins, each of which represents a certain city or cities or part of
them, in any given country. A sufficient number of books having accumulated to justify a sending to any country1 the ·card-catalogue serves
as a basis from which the invoices for the respective societies are made
up. · This is done in advance, and while the books are being removed
from the bins and made up in bundles. In this manner sendings which
required a week, on the old plan of making up the invoices from the
parcels on hand, while being assorted and packed, may now be completed in two days.
This system has been introduced in the exchanges with Great Britain
77
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and Ireland and with Germany and Austria-Hungary, and is found to
work so well that it& adoption for all other countries is deemed advisable. Such a course, however, will require the detail of two assistants
exclusively for this purpose; but, considering t.hat the receipts during
the past year averaged 90 parcels per working day-exclusive of 31,568
parcels for the Government-the work required will be such as to keep
them both well employed.
The duty of the assistant in charge of the card-catalogues does not
cease here, but includes the entry to the credit of the respective societies, of any acknowledgments of the receipt of parcels sent them through
this office, while the duties of the receiving clerk include the verifying
and distributing of all incoming exchanges. ,,
Another feature introduced during the year is a form of duplicate invoice which is to be mailed to every recipient within the United States
and British America, of exchange parcels from abroad, to be returned
to the Institution and transmitted as occasion offers to the sender of
the respective parcels.
During the past year over eight thousand parcels were sent out under t he system of domestic exchanges, requiring this number of entries
in the book of transmission. Each parcel had to be addressed and properly wrapped. This domestic branch of the service required the writing of nearly 13,000 letters of advice and invoices, and the directing of
the parcels and envelopes. All this work h as been performed by the
entire for ce at intervals bet ween foreign tran smi ssions. Great punctuality, of course, cannot possibly, be ~xpected in each case, and it is
respectfully recommended that one assistant be appointed exclusively
for these duties.
The arranging and sending off of the foreign exchange, and the duties
pertaining to the transmission of Government document exchange should
be intrusted to one assistant, to the exclusion of any other duty.
One of the most important works begun during the past year is that
of completing the sets of Smithsonian publications furnished to foreign
societies. Several attempts have been made at different times to supply
such deficiencies, and circulars have been sent out on different occasions
reque ting the foreign establishments to report the number of Smitllsonian volumes in their respective librari~.
In connection with this work, a thorough examination of the number
of publications in the Smithsonian library, of the societies applying for
completion of our sets of publications, is required, for an equitable apportionment. The preliminary steps to this have been taken, but the
magnitude and importance of the work, and the pressure of other busines , hav made it impo ible to complete the undertaking.
It has been the aim of the as istants of this Department not to allow
any accumulation whatever in the current work, and although with the
limited force it required great exertion, still the close of the year .finds
the ervice unincumbered by any work of the previous year.
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List of correspondents.

Mention was made in the report for 1881 of the sending of a circular
to all scientific establishments in correspondence with the Institution,
asking for corrections and additions of any addresses of public libraries,
learned societies or scientific bureaus of Governments. The Institution
also requested secretaries of societies to furnish a list of the names and
addresses of persons actively engaged in scientific or literary investigations, together with the particular branch of learning to which each was
devoted, with a view of facilitating communications and exchanges
with specialists in all parts of the world. Another item of information
desired related to the literary productions and the libraries of the respective establishments.
Prompt responses having been very generally made 'to this circular,
a new list of foreign correspondents was prepared and issued in· the
early part of the year, showing an increase of alniost 600 new societies
over the list published in 1878. Copies of this new list were sent to all
corresponding establishments, and, as a result of fur~her corrections
since the date of publication, an "addition sheet" for the year 1882 is
herewith presented:
AFRICA:

Algeria . . . . . . . . . . . . . . • . • • . .
Cape Colonies..............
Egypt.....................

EUROPE:

2
2

1
5

AMERICA:

British America . . . . . . . . . . . .
Central America:
Guatemala . . . . . . . . . . . . .
Mexico . . . . . . . . . . . . . . . . . . • • .
West Indies . . . . . . . . . . . . . . . .
South America:
Argentine Confederation
Brazil..................
Chili.. .............. . ..
Colombia..............
Ecuador....... ....... ..
Peru.......... .........
Venezuela ... ,....... ....

9
2
4
2

4
6

1
6
1
2
1

38
ASIA:

India . . . . . . . . . . . . . . . . . . . . . .
Japan ..................... .'
Java ......... _.. •. • . . . . . . . .

5

45
11

'3
50
172
395

20
9
9

1
17
5

1.
4
1
4
2
4
4

4

-

758

1

Total .........•....... J

818

10
AUSTRALIA:

New South Wales .. .... ....
Queensland ....•. .... ......
Victoria....................

Austria-Hungary...........
Belgium....................
Denmark...................
France .....................
Germany ........... ~ .......
Great Britain:
England . . . . . . . . . . . . . . .
Scotland . . . . . . . . . . . . . . .
Ireland.................
Wales....................
Greece . . . . . . . . . . . . . . . . . . . . .
Italy.......................
Netherlands ............. _..
Norway....................
Portugal . . . . . . . . . . . . . . . . . . .
Roumania .... ...... ...... ..
.Russia. ....................
Spain......................
Sweden....................
Switzerland . . . . . . . . . . . . . . . .

1
2
4

7
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Oard catalogues.

The information received from the foreign establishments in reply to
the circular relative to the preparation of a new list of foreign corre·
spondents served in the preparation of three card catalogues, of which
one is to represent a list of scientific persons together with the partic-ular branch of learning to which they are devoted. The second one is
to represent an account kept, with each establishment, of the Smithsonian publications on hand, as reported by the librarians, and shows
the successive sendings. As an illustration the card for the British
Museum, London, England, is given:
·
No. 1819.
Country.

Name of e;,tablishment.

City.

England ______ ..••••.••.••••• London ..•.•...••....... British Museum.

Books in library January 1, 1881.

13

Smithsonian publications sent.

~

Ill

Sm,ithsonian publications . .

:§
ce

-+=>
Ill
Q,

Total.

~

s.c.

~

~

M.C.

R.

Date.

s.c.

M.C.

R.

Miscellane's.

- - - - - - --

1753 .. 1,300,000

1-22 1- 5
8-17

1846-54 1881, May 15
23
1856-78 1882, April 10 . - -...
1882, Dec. 29 . . --.

-

18-22

---·····
6.7

.... ---·
-.
-...

1879
1880 .. -- - 1855 - . -. . .- .

The third card catalogue represents a general account of all t,ransactions of exchanges for any one establishment. For the sake of illustration we will again select the card for the British Museum, London, ,
England (No. 1819, of the list of foreign correspondents):
No. 1819.

ENGLA:N'D,

Date.

1 2.
Jan. 28.
March

Sender.

LONDON.

Sent.

Acknowledged.

1 Engineer (1209J ..........•.....•..... _•... _•..••.....•.••••........•
3 cw York Aca emy of Sciences ..................................... .
1 Mu eo Mexico ......................•.•.. P'ck. 1410 ... May 18, 1882

}g~1ff~o !1!ty~:::::~::::::::::::::::::: :::::: :::::: :: :::: :::::: ::::

1 \: i con in
ology, vol. 3 and atlas ........••...............•••..•••
Iuclo ur s :
A. \V. E. 0' haugenessy ..••••......................•• __ ......... .
A. utler . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . •...•.•...•.•

. Bird •••.........•••....••.•.•.•.•.•••••.•.•.....•••....•.•.••
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No. 1819.

ENGLAND.

Date.

1882.
March.
May
May

1.

June 20.
27.
July 20.
Aug. 22.
23.

Oct.

3.
6.
Sept. 30.
Oct. 10.
18.

Sender.

81
LONDON.

Sent.

Acknowledged.

Inclosures :
H. Woodward .••••..•••••......•......•••.•....•....•••..••••.••
R. Owen .............••••...•••..·•.. Mar. 14, 1882 ••••.•..•.••••
Smithsonian Report, 1880 ....••...•..•... May 15, 1882 June 23, 1882
1 Boston Athenreum (140) ..••••.•••••......•••••.••••...•••.•...•••.••
1 Boston Academy (140) ..•.....••••.•••.•..•••.....•..•......•.••.•.• 1 Naval Observatory (143) ........••••••......••....•.....•••...•..••.•
1 M useo Mexico.. • • • . . • • • • . . • . • . . . • . . . . . . . . • • • • . . • . • . . . . . •..••••.•.•••
1 American Philosophical Society (209) • . • . . . • • • . . • • • . . . . . .•••.••••.••.
1 Saint Louis Academy (205) .....•.•..•.•..•.....••••....•.••....••.••
1 Census ; 6 Congressional Directory (133) ......••..••••.......•••..•••
1 Agricultu.ral Department ( 162)...... • . . . . May 24, 1882 Sept. 14, 1882
1 Prof. N. H. Winchell (271) .•.•••..••.......••.....••.........•.....••
1 Minnesota Academy (286) ••..........••..•••...•.•......•.....•••.••
1 Boston Society (356) ......•.•.•....•.••••.•••••.••••....•.......•..•.
1EngineerBureau(365) .•••••......••••......... .; •.........•..••••••••
1 Naval Observatory (366) .....•.•.•...•...••••..•••••.....•........ ··
1 New York Academy (:!99) ...•.•..••..•••..••..•.•.•••...•••.....•••••
1 Boston Academy ( 403) .•.•....•.•.....•...•.••...•••.....••...•.•..••
1 Buffalo Society (395) ......•.....•...........•......••..........•••••
1 Washburn Observatory (408) ..............•••...•......•••••..•••.••
1 Dr. John Mason (436) ....•...•.......... Nov.15, 1882 .•••.••••..•••

In order to fully understand this card, it must be mentioned that•each
lot of books sent to the Smithsonian Institution for transmission accord·
ing to directions forms one single entry in the in voice book of incoming ·
exchanges, in which the daily receptions are entered consecutively. The
number of this entry is noted on the list of addresses (which has to
accompany each sending, specifying the nature and con~ents of the
respective parcels) and on the parcels themselves. This numberwill be
found on the above card catalogue, appended to the name of the sender,
thus simplifying inquiry into the nature of the sending, should it become
necessary.
Rules relative to scientific and literary exchanges.

In consequence of the great inconvenience occasionally experienced
by this office from indiscriminate sendings to it, for foreign transmis.
sion, of exchange packages, without specification of contents or any list
of addresses, involving an increase of work and the risk of misunde;.
-standings, the following rules regarding the scientific and literary ex:.
change have been adopted, and they are now rigidly adhered to.
1. Transmissions through the Smithsonian Institution to be confined
exclusively to books, pamphlets, charts, and other printed matter sent
as donations or exchanges, and not to include those procured by purchase.
The I nstitution and its agents will not receive, for any address, apparatus and instruments, philosophical, medical, &c. (including micros copes), whether purchased or presented; nor specimens of natural
history, excep t where sp ecial permission from the Institution has been
obtained.
S. Mis. 26--6
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2. A list of the addresses and a statement of contents of each sending
to be mailed to the Smithsonian Institution at or before the time of
transmission.
3. Packages to be legibly addressed, and to be indorsed with the name
of sender and the contents.
4. Packages to be enveloped in stout paper, and securely pasted or
tied with strong twine-never sealed with wax.
5. No package to a single address to exceed one half of one cubic foot
in bulk.
6. To have no inclosures of letters.
7. To be delivered to the Smithsonian Institution or its agent free of
expense.
8. To contain a blank acknowledgment, to be signed and returne~
by the party addressed.
9. Should returns be desired, the fact is to be explicitly stated on or
in the package.
10. Unless these conditions are complied with, the parcels cannot be
forwarded by the Institution.
RECEIPTS.

l. For foreign transmission.
1881.

1882.
Whence received.

- - -- - - - - - - - - ' - I - - - - - - - - - 1 - - - 1 - - - - 1 - - -

a. From Government Depart-

ments:
Adjutant-General's Office .. .
Agricultural Department .. .
Bureau of Education, Interior Department.
Bureau of Ethnology, Interior Department.
Bureau of Statistics, Treasury Department.
•
Census Office .............. .
Comptroller of Currency ... .
District Commissioners ..... .
Engineer Bureau, War Department.
Geological urv y of the Territories.
Geological Surveys west of
100th m ridiau.
Hydrographic OfficA, Navy
D partm nt.
In rior
partment (excluiv of Bur aus).
Libr ry of ongr
....... .
Light- ou B ard, Tr a:sury
partment.
aval b · rvatory ......... .

1
389

4
1,682

2

48

2, 081

14, 356

9

68 .....•.......•...•.•.......•... -

1,005
1,000

2,095

24

334

76
2,847

2

102

345

1,701

1,062

1

3 ..•••••.••• - •••••••• - - •••.•• - ---

15

97 .•••••••••••••••••••••••••••• ---

122

30,500 . -.. -........ -- --.. -. -. --..
8 ..... --.. - ... --. -- ... --........... -

1

783

- -..

2,528

-- --·
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RECEIPTS-continued.

1. For f oreigrJ, transmission.

I

[882.

Whence received:

ai

1881.

a3

<l:>

<l:>

i

b.O
~

~~

b.O
~

~

<l:>

~

~

~

~

-------------1--------- ------ --a. From Government Departments:
Navy Department ( exclusive
of Bureaus).
Signal Office, War Department.
Surgeon-General's Office ....
Treasury Department (exclusive of Bureaus).
United States Fish Commission.
United States Marine Hospital Service.
United States National Museum.
War Department (exclusive
of Bureaus).
b. From Smithsonian Institution.

c. l!rom scientific societies:

Academy of Sciences, Davenport, Iowa.
Academy of Sciences, New
York City.
Academy of Sciences, Saint
Louis, Mo.
Academy of Natural Sci•ences, Philadelphia, Pa.
Academy of Natural Science,
Minnesota.
American Association for the
Advance of Science.
American Entomological Society.
American Geographical Society.
.
American Journal of Arts
and Sciences.
American Medical Association.
American Philological AssQciation.
American Philosophical Society.
American Statistical Association.
Augustana College, Rock
Island, Ill.
Board of Public Charities,
Philadelphia.
Boston Academy of Arts and
Sciences.
Boston Athenreum. .. .. . .. ..
Boston Society of Natural
History.

1
114
4
1

213

1

5 ....••....••..•.....•••.....• - ••

1,312

40 . . . . . . . . . . . . . . • . . .. -. . . . . ......•
3
730
3 . - •••••..••• - - ••. - - •••..•.•..•.•

10

604

12

244

7,056

13,447

· 17·5

196

376

310

261

378

236

262

52
134
18
108
211

339

7,056

13,447

17,499

5,436

---···--, ---····· --······ ......... .

168

72 .• t--- • • . • • • • • • . • • • • • • • . • • • • • . . •

35

291

1, 272

1,562

25

22,903

41 . . . . . . . . . . . . . . . . . . . . . . . . . ...... .

150

1

60, 118 . 4, 326

36 .................... -- .........•

59

23

6,470

40 . . . . . . . . . . . . . . . . . . . . . . . . . •.....•
110

50 .. ~ .........•.......•......•••••

687

1,587

5
286

880

25

·----·-- -------- ·····:'"·· -------·
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RECEIPTS-continued.
1. For foreign transmission.
1882.
Whence received.

Ill

~
ca
~
ti!
P-4

:;
Q

I::

1881.
Ill

Ill
Q

bl)

ca
~
ca

P,c

io
Q

I::

Q

bl)

ca
~
ca

P,c

~bl)

·s

I::

c. From scientific societies:

232
Buffalo Society of Natural
73 ........ ··--·· .......... - . -----Sciences.
Cincinnatt Observatory . . . . .
83
54 ••••••••••••••••••••••••••••••••
Essexlnstitute, Salem, Mass.
170
236 .••••••••••• ---- •••• ---· -·-· ---Geological Survey, Wisconsin
264
360 •••••••• --~- ·-·- --·· •••• ---· ••••
Historical Society, Philadel81
80 • ·-. -- ••••• --- •••• - •••••• • ••••• •
phia.
Johns Hopkins University,
5
69 .• --·· •••••••••••••••••• ---- ---Baltimore.
1
Michigan Horticultural So2 ••••••• - •••••••••• - ............ .
ciety.
Museum of Comp. Zoology,
47
146
Cambridge.
PeabodyMuseum,Cambridge
3
44
Public Library, Boston.....
1
17
Secretary of State, Illinois..
1
8
Secretary of State, Michigan.
1
67
Geological Survey, Michigan.
2
88
Washburn
Observatory,
264
360
---- -•
Wisconsin.
1 - - - i - - - - .. 5; foj ... ioi ... a; 63i. . . 6, 816
d. From individuals:
Barclay, James ..•...••..•••
51
21
Bean, Dr. T. H ... . •.••..•••
1
2
Bernhardt, Dr. P. W ....... .
1
7
.
Bessels, Emil . ..•.•..•.•••••
3
142
Brown, Martin J .....•.•.•••
1
7
Collins, Captain .••.••.••••.
1
4
ColLins, F. S ...........•.••.
5
9
Cur ley, J ames ......•••.••••
1
3
Curtiss, A..H .......••••••••
1
38
Dall, C.H ...•.•...••......•
2
12
Dement, H . D ..••••..•.•...
1
7
Dow, J. M . ........•...••••.
1
100
Earll, R. E ................ .
97
40
Eaton, Dan. C ............. .
1
21
Ferguson, T. B ............ .
1
2
Gill, Dr. T. N . ........... ..
1
2
Goode, G. Brown .......... .
3
14
Gray, Prof. A.sa ............ .
1
3
Haines, Mary P ........... .
1
4 ....
---..
Ha selq uist, .A . •••••••••••••
1
170
Hering, C. J . .............. .
1
100
Hewson, A. ... .............. .
2
3
Holden, E. S ... ........... .
2
3
Holden). Mr . M. C .. ....... .
1
5
Horn, ueo. II ... . . ... . .... ..
1
4
Hough, F. B . . . .... . ...... ..
3
20
Hough, R. D . . . . ... .. . ..... .
1
3
Howard, L . A. .. . . ......... .
2
1
Ing r oll, Ero st .. .. ....... .
3
6
Kuhlman, Mr .. . .... · · · - · . .
1
1
Le quer ux, L .. . ... ... . .. ..
2
17
.. _____ ., ....
. . ..
....
M n, r. John ........... .
59
463
1il , Henr,>" .. . .... ...... ..
1
1 ......
..
......... .

s;

--·· ---- --·· ---· --- ---·

---- ----

·----·

·----· ---· ---·

--- --· ----- ·----· ··---·
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REOEIPTS-conilhued.
1. For foreign transmission.
/ 1881.

1882.
ai

ai

CV

Whence received.

~

~

-~

,.!:4

Q
~

~

CV

~

~

P-4

d. From individuals:
Mohr, Chas .....•••••.•••••.
Nicholson, W. L ...••.••••••
Phillips, Henry, jr ._.....•...
Pickman, B ........••.•.•.•.
Poore, B. Perley ..••••..••••
Ran, Prof. Charles .•.•.••.••
Ridgway, R .•..••••.••••.•.
Riley, Prof. C. V...... •• • • • • '
Schott, Chas. A .•.••••.•••••
Stevenson, J. J ....••..••••.
Worthen, A. H .••••...••••.
Willey, Henry .•••••••.••••.
Winchell, N. H .••••••.••••.

CV
bl)

~

b.O

~

-~~
CV

I::

...
1
1
1
1
250
24
1
1
1
60

5

21
4
2

180
43
1
' 15
2 • • • • • • • • • •••••-. • • • I • • • • • • ••••• ~ •

2

337
35

1
49

165

9

--·· 647
---- ----2,054
---- ---- 768
---- -··--2, 37

Total ...••.• : ••.•••......•.•........ 19,292

83,720

14,161

50,155

2. For domestic transmission.

The receipt of exchanges for domestic transmission during the year
was 8,676 parcels, of which 1,471 were contributed by home institutions
and 7,205 by establishments abroad, as follows:

I

1882.

1881.

Country.
No. of No. of Weight. No. of No. of Weight.
boxes. parcels.
boxes. parcels.

--- ---

-----------------

1
2
2

211
199
495
2
65
5
584
2,698
1,510
111
342
315
300
47
156
165

Pounds.
1,112
378
1,480
200
385
20
2,833
9,322
12,746
460
1,344
370
1,770
84
950
200

Total .•......•.••••...•••.

152

7,205

33,654

From Argentine Confederation •.
From Australia ...•••..••••..•..
From Belgium ...•...••••.••...•
From Central America .••••.••••
From Denmark ...•.•••••••.••••
From East Indies ....•••••.•••••
From France
-....
....
From Germany ....••..•••••••••
From Great Britain .•••••••••••.
From Holland ...•..••••.••••••.
From Italy .•••••..•••••.•••••..
From Mexico .......•••..•••••..
From Norway ..•....•.•••..••••
From Russia .....•...•.••••••••.
From Sweden
From Switzerland ··-···
..

----

··--··

2
2
5

2
4
1
13
11
44
59
2
3

3
7

I

Pounds.

. --. -.. - ·-·--· -- --.. ---.
. --. ---- . - . -.. -- .... --- ,:.
. --. --. - -------- ... --.... .. -.. --.. . --.. -..
. ---. -. - . . . --.. - --.. -- ..
. --_,_.. - ... --... -- .. --..
. .. -. --- .-.. --. - -- -----. --. -- -- ----------- -- ...---. -. -.. -.--.
.----. -. . . . --. -. .. . . ---.
. ----... . . ---. -. -.. -- -..
. -. --. -. - ... -. -- ..... -----.... --. . -.. ---. . - .. ---.
- --.. --- ···--·-·
-------.--.. --- -------. --. -- -.
. ------- --... -. . . . - -. -.
111

7,890

--33, 291

* This number includes two boxes lost at sea, t he first accident known to occur to any cases of

exchanges between Germany and the United States.
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3. For Government transmission.
1881.

1882.
Whence received.

No. of
boxes,

-

Paek- Weight. No. of
boxes.
ages.

Pack- Weight.
ages.

------ ---------

From England, for Library of
16
Congress .....................
16
From Germany, for Library of
1
Congress .....................
1
From France, for Library of Con1
gress ............ - ....... · ... 1
From Public Printer, 631 parcels
of official documents, each containing 50 copies ....... -...... ......... 31,550
Total .....................

-18

31,568

2,420
130
200

-

26,000 . --- . - . 15,550 ...... ---. 28,750 ........... 15,550

-----·-···

In the report for 1881 special attention was called to the large increase in the reception of exchange parcels, which in that year reached
22 051,exclusive of 15,550 copies of Governmen,t documents for distributio by the Smithsonian Institut1.on to foreign Governments. This
number, although very large in comparison with previous years, has
been exceeded during the present year (1882) by about twenty per cent.;
the number amounting to 26,479, exclusive of 31,568 copies of Government publications. They were re~eived from the following sources:
Pack- Pounds.
ages.
1. For foreign transmission:
(a.) From Government Departments .. _••................• _.
(b.) From Smithsonian Institution ......................... .
( c.) From scientific societies .............•.••....•..........
( d.) From individuals ..................................... .

6,470
7,056
5,119
647

60,118
13,447
8,101
2,054

Total ................................................ 19,292
2. }'or domestic transmission...... . . • • .. . . . . . . . . . . . . . . . . . . . . . . .. . . 7, 187

83,720
30,904

Total ................................................ 26,479
3. For Government exchanges . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 31, 568

114,624
28, 750

Total . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 58,047 ,-i43, 374
1'RANSMISSIONS.

1. Foreign transmissions.

The year 1882 began and ended without any accumulation of exchange in thi office, and all the transrnis ions made during the same
r pr ent the actual rec ipt .
The total num er of hoxe sent during the year is 422, which i an
ex . f 15 box over the year 1881, and is the highest on record. Of
th e 422
298 contain books, and 2 boxes specimens sent by
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the National Museum. In the year 1881, with 407 boxes, only 264 contained books, while 45 entire boxes of specimens were sent by the
National Museum and Fish Commission .
. The transmissions of 1882 compare with former years as follows:
1875.

1876.

1877.

1878.

1879.

1880.

1881.

1882.

-----Boxes ........
208
1,503
Bulk, in cubic
feet.
Weight, in lbs. 45,350

323
2,261

397
2,779

309
2,160

311
2,177

268
1,976

407
2,800

422
2,950

80,750

99,250

69,220

69,975

60,300

100,750

105,500

-

In all cases the number of boxes given in this report .includes the
boxes sent under the system of Government document exchange to the'
various Governments specified in the special report appended, and the
transmissions to Canada, wl).ich will be found specified in the detailed
report on domestic exchanges.
,
The 422 boxes sent during the year 1882 were distrihµted as follows:
~

~
Q;)

Country.

s a3

~

Q;)

'EL,3
0

I> ,..0

~,.o

~
+;>

w

8

~

~~

0

C,

rn

Q;)

~

~o

s

0

AFRICA:

t~i:rt~i~~i~~·::::::::::: ."::::::::::::::::::::::::::: ::::::::

Liberia ......••.... _. . . . . . . . . . . . . . . . . . . . . . . . • . • . . . . . . . ...... .
Egypt ....... - ..........• - - .... -·- - - . - . - - - - · . - - - - · -- -- - - · · - · · ·

1

1

3

3

1

1

2

2

7

7

British America ........••.............•.••...........
4
2
Mexico . . . . . . . . . . . . . . . ............. - - - - .... -- - - - - - -..
2
3
Central America :
Costa Rica ....•...•••........................•........•..
2
Guatemala .......•••..............••••........ __ . . •... _..
2
Nicaragua .....•.•.•........•.............•........••. __ .
1
West Indies:
Bar badoes .. ~ ......................•••....•...... _... . . . .
1
Cnba ............................... _.. . . . . . . . . . . . . . . . . . .
I
Guadeloupe ..........•......•..................... _.• _. . .
1
Hayti ...............•..........•......... __ . . . . .
2 .. ___ ...
Jamaica . . . . . • • • . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . ... _. . .
' I
Trinidad ............ ~... . . . . . . . . . . . . . . . . . • . . . • . . . . . . . • . .
1
&uth America :
4
Argentine Confederation.............. . . . . . . . . . . . .
2
Bolivia ....................................•.............
1
Brazil ........•.......... _... . . . . . . . . . . . . . . . . . . . .
2
2
Chili. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
2
1
Colombia, United States of....... . . . . .. . . . . . . . . . .
17
1
Guiana . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . ...... .
1
Ecuador . . . . . . . . . . . . . • . • • . . . . . . . . . . . . . . . . . . . . . . . . . ...... .
1
Peru ...............................•.•............... _..
1
1
~~~f
2.
1

6
5

.A.MERICA:

::li~--·_-_-_._ :::." ." :." ." ." -_-_-_ ::::::::::::::::::::::.. -...

35

27

2
2

1
1
1
1
2
1
1
6

1
4
3

18
1

1
1
1
3

62
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Country.

AUST.8ALASIA:

New South Wales .•.•.•••••.•••••••••••••••.••••.•..•
New Zealand .•..•.•.••....••••••••••••.••••••••..•...
Queensland .. : ......•.•....•.•••••••••••• ·.· •..•......
South Australia. ..........••••••••...••..••••••••.•...
Tasmania ..........••.•.••••••.••..••••••••••.......
Victoria ...........•.......•••.••••.••••.•....•.....•

EUROPE:

Austria.Hungary ...•.....••.•••••.•••••..•..... ~·····

2
2
2
2
2
2

2
2

1
1
1

4
4
3
3
3

3

5

12

10

22

17

9

~

~

26

11
~:~:a~k- : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : :
5
France...............................................
3
43
46
Germany.............................................
10
68
Great Britain . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . .
2
57
Greece.. . . . . . . . . . . . . . . . . . . . • . . . • . . . . • . . • . . . . . . . . . . . . .
2
3
5
Iceland (with Denmark) ..............•......•.....•......................... Italy................................................
2
14 _
16
Netherlands.........................................
2
5
7
Norway ...............• .-. • . . . . . • . . • . • . . • . • . • . . . . . . . .
2
3
5
Portugal . . . . . . . . . . . . . • • . . . . . . . . • . • . . . • • . • . • . . • . . . . . .
2
4
6
Russia ..................•.•.•.•...•.•.•••. ; . . . . . . • . . .
2
6
8

~~1de~_-_-_-_-::.:::: :: :::: ::::: ::::::: ::: ·.::·. :: ·. ::·. ::: :

Switzerland ...•............•.•••••.....•••.•.••••.•.
Turkey . . . . . . . . . . . . . . . . . . . . . . . . . . • • • • . . . • • • • . • . . . . . . .

l~

:

~

9

11

2

3

5

56

247

303

1

1

7
27
8

7
62
27

247

303
1

2

~

POLYNESIA:

Sandwich Islands ............•...•.•••••••.•••...•.•.........
RECAPITULATION,

Africa. . . . . . . . . . . . . . . . . . . . . . . . • • • • . . . • . . . . . . . . . . . . . • . . . . . . . ..... __
America. . . . . . . . . . . . . . . . . . . . . . . . • . • • . . . . . . . • . . • • . . . . . . . . . .
35
Asia ..............•...•.••••••••••.••••.•.•.••••••• •••••·
19
Australasia..... . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . • . . . . . . • • . . .
12
Europe..................................................
56
Polynesia................................................. ........

10

1

22

-- - 300
- - - 422
Total .................•............................
122
Transportation companies.

The agents of a number of transportation companies have continued
to grant free freight on the boxes and packages bearing the Smithsonian
stamp. The e companies are:
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Anchor Steamship Company (Henderson & Bro., agent:"3), New York.
Atlas Steamship Company (Pim, .Iforwood & Co., ~gents), New York.
Bland, Thomas, New York.
Cameron, R. W ., & Co., New York.
Compagnie Generale Transatlantique (L. de Bebian, agent), New
York.
·Cunard Royal Mail Steamship Line (Vernon Brown & Co., agents),
New York.
Dallett, Boulton & Co., New York.
Dennison, Thomas, New York.
Hamburg-American Packet Company (Kunhardt & Co., agents), New ,
York.
Inman Steamship Company.
Merchants' Line of Steamers, New York.
Netherland-AmericanSteamNavigationCompany(F.Cazeaux,agent),
New York.
New York and Brazil Steamship Company, New York.
New York and Mexico Steamship Company, New York.
_
North German Lloyd Steamship Company (Oelrichs & Co., New ~
York, and Schumacher & Co., Baltimore).
Pacific Mail Steamship Company, New York.
Pacific Steam Navigation Company, New York.
Panama Railroad Company, 'New York.
Red Star Line (Peter Wright & Sons, agents),,New York.
White Cross Line (Funch Edye and Co.), New York. In addition to the above transportation companies, a number of foreign consuls have consented to receive and transmit Smithsonian exchanges for their respective countries as follows:
·
Carlos Carranza, New York, to Argentine Republic.
Charles Mackall, Baltimore, to Brazil.
C. de Castro, New York, to Chili.
Hypolito de Uriarte, New York, to Spain and Cuba.
Francis Spies, New York, to Ecuador.
D. W. Botassi, New York, to Greece.
Jacob Baez, New York, to Guatemala.
M. Ra"!)po, New York, to Italy.
Samro Takaki, New York, to Japan.
Juan N. Navarro, New York, to Mexico.
Christian Bors, New York, to Norway and Sweden.
Henrick Braem, New York, to Denmark.
Gustav Amsink, New York, to Portugal.
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The following is the shipping list at present used in the transmission
of the Smithsonian exchanges:
Shipping agent.

Country.

Algeria .................... . CompagnieGeneraleTransatlantiqne, NewYork. Trans•
for made by the French Commission of Exchanges in
Paris, France.
.Argentine Confederation ... . Consul Carlos Carranza, New York .
Antigua ................... . Thomas Dennison, New·York.
Austria-Hungary .......... . North German Lloyd, Baltimore.
Belgium ................... . Red Star Line, New York; White Cross Line, New
York.
Brazil ..................... . Consul Charles Mackall, Baltimore.
British America ........... . Baltimore and Ohio Exp1·ess Company.
British Guiana ...••......... Transfer made in London by Smithsonian agent.
Cape Colonies ............. . North Ger,man Lloyd to Smithsonian agent, London,
England.
Chili ............•.......... Consul C. de Castro, New York.
China .........•.....•...... Salter & Livermore, New York.
Colombia, United States of.. Consul-General Lino de Pombo, New York.
Costa Rica ................ . Pacific M}1il Steamship Company, New York.
Cuba .........••............ Consul-General Hipolito de Uriarte, New York.
Denn1ark ..........••....... Consul Henrick Braem, New York.
Dutch Guiana ............. . Thomas Bixby & Co., Boston, Mass.
East India ................ . North German Lloyd to Smithsonian agent, London,
England.
Ecuador ..••••.............. Consul Francis Spies, New York.
Egypt ..................... . S. L. Merchant & Co. New York.
Finland ................... . North German Lloyd, Baltimore, to F. A. Brockhaus,
Leipzig, Germany.
France ...........•......•.. Compagnie Generale Transatlantique, New York.
Germany ................. { North German Lloyd, New York or Baltimore.
Hamburg-Americau racket Company, New York.
Great Britam ............. { North German Lloyd, Baltimore or New York.
Cunard Royal' Mail Steamship Line, New York.
Greece .................... . D. W. Botassi, consul New York.
Guatemala ................ . Consul Jacob Baez, New York.
Hayti ..................... . Atlas Steamship Company, New York.
Iceland .................... . Consul Henrick Braem, New York. Transfer made by
Smi1bsouian agent in Copenhagen, Denmark.
Italy ....•............... _._ Consul-General M. Raffo, New York.
Japan .......•.............. Consul Samro Takaki, New York.
Liberia .•• •................. America Colonization Association, Washington, D. C.
Madeira .................. 1
Malta .................... l North German Lloyt:1 to Smithsonian agent in London,
Mauritius ................
E:ngland ..
Mozambique ............ .
Mexico ..................... Consul Juan N. Navarro, New York.

f

Netherlands .............. i
Netherland Indies ........ 5 Consul R. C. Burlage, New York.
New Caledonia ............ . North German Lloyd to Gordon & Gotch, London, Eng•
laud.
·
.,.ew outh Wales .......... . R. vV. Cameron & Co., New York.
New Zealand .............. . R. W. Cameron & Co., New York.
Pern ...................... . Joseph..:. Spinney, New York.
Philippine Islands ......... . Spanish cousul, San Francisco, Cal.
Polyn ia ................. . Consul Severance, San Francisco, Cal.
Portual .........•.......... Con ul Gut~tav Am ink, New York.
Queen land ................ . North German Lloyd, Baltimore to Queensland Depart•
ment, London, Engla1.1d.
Ru ia . ................... . Hamburg-American Packet Company, New York.
Transfer made by Ru sian consul-general,Hamburg.
t. Helena. ................. . North German Lloyd to Smithsonian agent, London,
England.
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Sou th Australia ...•••.. - - - . R. W. Cameron & Co., New York . .
Spain ............ -----·· ... . Consul Hipolito de Uriarte, New York.
Strait Settlements ......... . North German Lloyd to Smithsonian agent, London,
England.
Sweden and Norway ....... . Consul Christian Bors, New York.
Switzerland ............... . North German Lloyd to Consul von Heymann, Bremen,
Germany.
,
Syria ............ _.......•.. Presbyterian Rooms, New York.
Tasmania ......•............ North German Lloyd to Crown agents for the colonies,
London, England; or G. "\V. Wheatley & Co., 156
Leadenhall street, London, England.
Turkey ..........••••...... Ottoman Legation, Washington, D. C.
·
Turk's Island .............. . Wilson & Asmus, New York.
Uruguay .................. . Consul W. H. T. Hughes, New York.
Venezuela ............... _.. Dallett, Boulton & Co., New York.
Victoria .......... _..... __ •. R. vV. Cameron & Co., New York.
CENTERS OF DISTRIBUTION.

Algeria .................... . Commission Fran~aise des Echanges Internationaux,
Paris, .Fra.nce.
Argentine .Republic ........ . Museo Publico, Buenos Ayres.
Austria-Hungary .... _..... . Dr. Felix Fliigel, Leipzig.
Belgium ......•........••••. Commission Belge des Echanges Internationaux, Brussels.
Brazil ............ _........ . Brazilian Commission of International Exchanges, Rio
Janeiro.
British America ........... . McGill College, Montreal; Geological Survey, Ottawa.
British Guiana .... _....... . Observatory, Georgetown.
Cape Colonies ..... _....... . William Wesley, London, England.
Chili ...................... . Universi.dad, Santiago.
China .............. -- ..... . United States consul-general, Shanghai.
Colombia, United States of.. National Library (Commission of Exchanges), Bogota.
Costa Rica .............•... Universidad, San Jose.
Cuba .. ·.............• _..... . R. Universidad, Habana.
Denmark .................. . K. D. Videnskabernes Selskab, Copenhagen.
Dutch Guiana ....... _..... . Koloniaale Bibliotheek, Surinam.
East India ..••...••......... William Wesley, London, England.
Ecuador ................. _•. Observatorio, Quito.
Egypt .......••••........... Institnt Egyptien, Cairo.
Finland ................... . F. A. Brockhaus, Leipzig, Germany.
France .•.......• _......... . Commission Frarn;iaise des Echanges Internationaux,
Paris.
Germany .................. . Dr. Felix Fltigel, Leipzig.
Great Britain .... ~ .....•.... William Wesley, London.
Greece .................... . Bibliotheque Nationale, Athens.
Guatemala ................ . Sociedad Economica de Amigos del Pais, Guatemala.
Hayti ..................... . Secretaire d'Etat des Relations Exterieurei,, Port-auPrince.
Iceland .................... . Islands Stiptisbokasafn, Reykjavik. ·
Italy ..................... . Biblioteca Nazionale Vittorio Emanuele, Rome.
Japan ........_..•........... Minist,er of Foreign Affairs, Tokio.
Liberia .................... . Liberia College, Monrovia.
Madeira .................. . William Wesley, London, England.
Malta ..................... . vVilliam Wesley, London, England.
Mauritius ..•............... William Wesley, London, England.
Mozambique ............... . William Wesley, London, England.
Mexico .................... . El Museo Nacional, Mexico.
Netherlands ............... . Bureau Scientifi'lue Central Neerlandais, Harlem.
Netherland Indies ......... . Bataviaa'sche Genootscbap van Kunsten en Wetenschappen, Batavia,,
New Caledonia ............ . Gordon & Gotch, London, England.
New South Wales .......... . Roy~il Society of New South Wales, Sydney.
New Zealand .............. . Colonial Museum, Wellington.
Norway ................... . K. N. Fredericks Universitetet, Christiania.
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Philippine Island...........
Polynesia . . . . . • . • • • • • . • • ••.
Portugal ......••••...•....•
Queensland.... . . • • . • . . . . • • .
Russia. ...•••••.•••••.•...•.
St. Helena. .........•••••....
South Australia ....•••......
Spain . . . . . • . . . • • • • . . . . . . . . .
Strait Settlements ......••••
Sweden . . . . . • . . • • . . . . . . • . . .
Switzerland . . • • • . . . . •• . ••. .
Tasmania . . . • • . . . . . • • . . . • . .
T:tinidad . . . . . . . . • • • . . . . . . . .
Turk's Island .....•.........
Venezuela..................
Victoria ..••.•••••.••••.....

Royal Economical Society, Manila.
Royal Hawaiian Agricultural Society, Honolulu.
Escola Polytecnica, Lisbon.
Government Meteorological Observatory, Brisbane.
Commission Russe des Echanges lnternationaux (Imperial Public Library), St. Petersburg.
William Wesley, London, England.
Astronomical Observatory, Adelaide.
Real Academia de Ciencias, Madrid.
William Wesley, London, England.
K. S. Vetenskaps Akademien, Stockholm.
Eidgen. Bundes Canzlei, Bern. .
Royal Society of Tasmania, Ho bartton.
Scientific Association, Port of Spain.
Public Library, Grand Turk.
University, Caracas.
Public Library, Melbourne.

2. Domestic transmissions.
List of package~ received by the Smithsonian Institution froni Europe and distributed to the
following named institutions and individuals in the United States and British America.
ALABAMA.

Tuscaloosa :
Geological Survey of Alabama .•...
Moutgomery:
State Library........•.....•...•.• ·

1
1

ARKANSAS.

Little Rock :
State Library .....••..••••••..••..

4

CALIFORNIA.

Mount Hamilton:
Lick Observatory ...••....•••.••.•
Berkeley:
University of California ..•....••••
Sacramento:
Agassiz Institute ..••...•••..••••.
Agricultural and Horticultural Society ...............•.....•....•
Irrigation Survey ............•.•..
Medical Society .•..•.............
State Agricultural Society ....... .
State Library .................... .
San Francisco :
Alta. California. . _..•.••....•.•....
Bancroft Pacific Library _....... _.
California. Academy of Sciences ... .
California Historical Society .•.•..
Corporation of the city of San Francisco ........ __ ................ .
Geographical oci ty of the Pacific
Geographical urvey of California.

3

1

Governor of the State ...........•.
Health Department ............... .
Lick Astronomical Department UniV'ersity of California ........•..•.
Mercantile Library Association ....
Microscopical Society ...•...•••.••
Office of the Lick Trust ..•••••••..

3

4
1
1

COLORADO.

Denver:
Governor of the State ..••••..••••.
Territorial Library ........•••...•

1
2

CONNECTICUT.

Hartford:
American Philological Association.
Connecticut Society of Natural
3
History .................•......
1 Hartford Medical Library ........•
1 Historical Society of Connecticut ..
1 Library Young Men's Institute .•.•
5
Middletown:
Wesleyan University ...••........
1
New Haven:
1 American Journal of Arts and
112
Sciences ....................... .
3 American Oriental Society ....... .
Connecticut Academy of Arts and
2
Sciences .......•..•......•..••..
2 New Haven Colony Historical Society ........ _.....•..••...•••...•
2
2

2
3

2

1
1
1
1

1

57

29

136
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Observatory of Yale College ••••••
Sheffield Scientific School. ...•••••
State Board of Agriculture .•••••••
Winchester Observatory ••••••••••
Yale College ..•••.••••••.•••••.••••
Newington:
Private Observatory .••••.••••••••

5
5
1
1
32
1

DELAWARE,

Wilmington:
Delaware Historical Society ••••••

1

DISTI{ICT OF COLUMBIA.

Georgetown:
Georgetown College ...•.•••••••••
Observatory of Georgetown College.
Washington :
Agricultural Department .•.••••.••
Anthropological Society .•••••••••
Army Medical Museum .••••.••••••
Belgian Legation ....•....••••••••
Board of Health .........•...•••••
Botanic Garden .••••..•..•••••••••
,· Census Bureau .........••..•••••••
Chinese Legation ..••••......•••.•
Chief Signal Office, U. S. Army ...•
Coast and Geodetic Survey ...•••••
Columbian University ...••••.•••••
Cosmos Club ..•••....••.. ~ •••••••
Education, Bureau of ~ ......•••••
Engineer Bureau, U. S. Army .••••
Entomological Commission ..••••.. ·
Fish Commission ...•••.•••••••••.
French Legation .••••..••••...••••
Geological Survey of the Territories ....•....•••••••••••.•••.•..
Geographical Surveys West of the
100th Meridian ..•••.••••.••••.•
Hyclrographic Office ••••.•••.••••.
Index Medicus ...•.........••...•.
Indian Commissioners .•••••.•....
Interior Department ( exclusive of
bureaus) .•••••....•....••..•...
Land Office ...•.....•••.....•••...
Library of Congress .....•••...•••
Light-House Board ......••••••.••
Marine Hospital Service ...•..••••
Medical Association (American) ...
Medicine and Surgery, Bureau of..
Mint Bureau ....•...•.•.....•.•.•
National Academy of Sciences .....
National Museum ....••..•.•••••..
Naut ical Almanac office .••••.••••.
Naval Observatory .....•••••...•.
tfavigation, Bureau of ••••••••••••

5

2

124
6
4
3

15
1

49
20
67
74
2
1
57
38
16

15
1
261
39
12
4

1
17

34
216
4

5
55
1
1
152
82

14
99
1
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Navy Department (exclusive.of bu·
2
reaus) ...••..•••••••...••••.••••
3
Ordnance Bureau, U.S. Army •••••
68
Patent Office .•.•••.••••-•.••••••.•
Smithsonian Institution. : •••••••.• 1091
20
State Department ••••....•.•••••
Statistical Bureau of Treasury De51
partment ....••......••••.••••••
Surgeon-General, U. S. Army ••••. 127
Treasury Department ( exclusive of
11
bureaus) •....•••.•.•.•••••.••••
War Department (exclusive of bu11
reau8) ..•••...••.•..• - - • -- - •• - -•
20
Washing ton Philosophical Society.
FLORIDA.,

Saint Augustine:
Historical Society of Florida ••••••

1

GEORGIA..

Savannah:
Historical Society of Georgia ••••••
State Library ••••••••••••••••••••

3

1

ILLINOIS,

· Aledo:
Mercer County Scientific Association ...•.•.•••••.•.•... _•••.• _••
Carbondale:
Southern Illinois Normal University .........•••.•••••••••••••••
Chicago:
Academy of Sciences .•••••••••.•••
American Antiquarian .•••••••.•••
Astronomical Society .••••••.•••.•
Board of Trade .••••..•.•••••••••••
Chicago Times ...•...•••••••••••••
Corporation of the city of Chicago.
Dearborn Observatory ...••..•••••
Historical Society .......•••••••••
Museum of Natural History ..•••••
Natural History Society •.••••••••
Public Library ........•.....•••••
University of Chicago ...••.••••••
Galesburg :
Lombard University ..•..•••••••..
Madi son:
American Pomological Society ••••
Normal:
State Laboratory of Natural History. . . . • . . • . . . .••...•... _...•••
Rockford :
Rockford Scientific Society ••••••••
Rock Island :
A ugustana College .••••••••••••••

1

1
76
2

1
1
1
2

10
2
2

1
8

1
1
6

6

1

1
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Springfield :
Geological Survey of lliinois ..... .
State Library ................... .

1
2

1
5

12
1
1
1
1

1
65
2

3
5
2

1
1
1
1

27
1
16
1

KANSAS.

Bald win City :
Baker University ... ............. .
Lawrence:
Kan a Historical Society .. , ..... .
tate University ...... ...••.......
'l'opeka:
Kan a Academy of ciences ..... .
Kan a Historical ociety ...... .. .
KE .. "TUCKY.

Frankfort:
G ological urv y of l{ ntucky ....
Lexin rton:
Kentucky nivor ity ... .......•..

Baton Rouge:
State University ...•...........••.
New Orleans :
Academy of Sciences ............. .
Corporation of the city ........... .
Fiske Free Library .............. .
State Library, ......•••••..••••.••
State University ....•...•••.....••

1
39
2

1
1

1

MAINE,

IOWA.

Ames:
State Agricultural College .......•
Davenport:
Academy of Natnral Sciences ..... .
Decorah:
Norwegian Luthera,n College ..•..•
Des Moines:
Geological Survey of Iowa ..•.•.•.
Governor of the State ............ .
Historical Society .......•....••.•
State Library ................... .
Dubuque:
Dubuque Observatory ........... .
Iowa Institute of Science and Arts.
Fort Dodge:
Private Observatory ............. .
Iowa City:
Iowa Weather Service ........... .
Private Observatory ............. .
University of Iowa .............•..
State Historica1 Society of Iowa ..

2
2

LOUISIANA.

INDIANA.

Evanston:
Northwe1:,1tern University ........•.
Indianapolis:
Bureau of Statistics and Geology •.
Geological Survey oflndiana ...••.
State Board of Agriculture ......•.
Richmond:
Scientific Association .••••.....•..
Greencastle :
Indiana Asbury University ....... .
Bloomington:
Indiana University ..............•

Louisville :
Corporation of the city ...•...••••.
Historical Society of Kentucky ...•

1
1
1

Brunswick:
Bowdoin College ..•.............•
Historical Society of Maine ...••..
Norway:
High School and Academy ....•...
Portland:
Portland Society of Natural History ...........................•
Saco:
York Institute ................... .
Waterville:
Colby University ................ .

3

14

1

13
1
1

MARYLAND.

Annapolis:
Saint John's College ............. .
United States Naval Academy ... .
United States Naval Academy Observatory ..................... .
Baltimore:
American Journal of Chemistry ...
American J burnal of Mathematics .
City Library .................... .
Corporation of the City .......... .
Johns Hopkins University ....... .
Maryland Academy of Sciences ... .
Maryland Historical Society ...•..
P eabody Institute ............... .
Philological Association of Johns
Hopkins University ..... ....... .

1
3

1
3
7

1
2
26
3
9

20
1

MASSACHUSETTS.

Amher t :
Amherst College ................. .
7 Observatory of Amherst College .. .
Boston:
4
American Academy of Arts and Sciences .. ......................•..
Am rican Gynecological Society...
3 American Oriental Academy . . . . . .
American Social Science Associa.1
tion. . . . . . . . . . . . . . . . . . . . . . . . . . . . .

4
1

185
4

2
3
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American Statistical Association ..
American Unitarian Association .. .
Appalachian Mountain Club ...... .
Archooological Institute of America.
Athenooum ...................... .
Boston Hospital ....•.............
Boston Post ..................... .
Boston Public Library ........... .
Boston Scientific Society .........•
Boston Society of Natural History.
Bowditch Institution ............ .
Bowditch Library ............... .
City Library ..................... .
Commonwealth of Massachusetts ..
Corporation of the city ....•......
Handel and Hayden 8ociety ..·.... .
· Legislature of Massachusetts ..... .
Massachusetts Agricultural College
Massachusetts Historical and Genealogical Society . . . . . . . . . • . .....
Mas~chusetts Horticultural Society ......... __ ................. .
Massachusetts Institute of Technology ................·.. . . . . • • .
Medical and Surgical Journal .....
New England Historical and Genealogical Society ............... .
Public Pree Library ...••.........
Science Observer ...•..........•.
State Board of Agriculture ....... .
State Board of Health .......•.... :
State Library .......•.....••......
Cambridge:
American Philological Association.
Atlantic Monthly ...........•..•..
Etymological Club "Psyche" .....
Geological Survey of Massachusetts
Harvard College ................. .
Harvard College Observatory .... .
Museum of Comparative Zoology ..
Peabody Museum ..............••.
Cambridgeport:
Private Observatory ............. .
·Jamaica Plain:
Bussey Institution ............... .
Salem:
American Association for the Advancement of Science .......... .
Essex Institute .................. .
Peabody Academy ............••.•
South Hadley:
Mount Holyoke Seminary Observatory ........•............•••....
Williamstown :
Astronomical Observatory .....•..

14
1
,1
1
3

1
2

26
2

226
1
3

1

1
2
1
1
1
11
1

5
18
2
3
3
1
7

16
1
1
4
1
48
19
93
8

1

13

50
85
81

1

1

Worcester:
American Antiquarian Society ....

95
11

MICHIGAN,

Ann Arbor:
Geological Survey of Michigan ....
10
9,
Observatory ..•••...............•.
Society of Agriculture ........... .
2
University of Michigan ........... .
4·
Battle Creek:
High School Observatory ........ .
1
Coldwater:
Michigan Library Association ..•.•
2
Detroit:
_Historical Society of Michigan ....
1
Detroit Observatory .....••.......
1
Public Li\)rary ...•......••.......
1
State Agricultural Society .......•
3
Grand Rapids:
State Agricultural Society ••..•••.
3
Lansing:
Lansing Scientific Society .....•••.
4
State Agricultural College ....... .
1
State Board of Agriculture ....... .
8
State Board of Health ........... .
22
State Library ................••••.
2
State Medical Society...... . . . . . . . ' 5
Ypsilanti:
State Normal School Observatory ..
1
MINNESOTA.

Duluth:
Scandinavian City Library .. ~-- •••
Minneapolis:
Geologica1 Survey of Minnesota .. .
Minnesota Academy of Sciences .. .
University of Minnesota .......•..
Northfi.eld:
Carleton College Observatory .....
Saint Paul:
Academy of Natural Sciences ..... .
Chamber of Comruerce ........... .
Historical Society of Minnesota .. .
Minnesota State Library .........•

1
1
7
4

1

1
1
8
1

MISSISSIPPI.

Oxford:
Observatory of the University of
Mississippi .................... .
Jackson:
Mississippi State Library ..••••...•

1

1

MISSOURI,

Columbia:
Laws Observatory .•.••.•.••••..••

2
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Glasgow:
Morrison Observatory •••••••••••••
Jefferson:
Missouri Historical and Philosphical Society .......•••••.•••••••.
State Board of Agriculture .••••• -State Library .......•••••••.•••••• .
Kansas City:
Kansas Review ..••.•.•••.••••••••
Rolla:
Geological Survey of Missouri ••.••
School of Mines ..••.••••••••••••••
Saint Louis:
Academy of Sciences .•••••••••••••
Corporation of the city •••••••••••
Emigration Society .•••••.••••••••
Mercantile Library .••.••.••••••••
Missouri Historical Society ..• : •••
Peabody Academy ..•..•••••••••••
Public Library .••••..•••••.•••••.
Public School Library .•••••••••••
Republican ........•••..••••••••••
Washington University •••••••••••
Washington University Observatory ..••.••......•..••••••••••••

1

1
1
1
1

10

2

1

10
7
5

4
6

1
5

1

1

1

NEW HAMPSHIRE.

Concord:
New Hampshire Historical Society.
Hanover:
Dartmouth College . . . . . • • • . •••••
Shattuck Observatory ..•••..•••••

4
6
3

NEW JERSEY.

Elizabeth:
Elizabeth Observatory ..•.••.•••••
Hoboken:
Stevens Institute of Technology ..
Moont Holly :
Burlington County Lyceum of History and Natural Sciences ..... .
,,.ewark :
New J racy Historical Society ..•..
w Brunswick:
G ologica.l Survey of New J ersey ..
Tew Je ·ey .,.atural Ili tory Society ....... . . -.. .. ...... - .. - .. .

2

1
2

1
1

N.EW MEXICO,

l6

NEBRASKA..

Omaha:
Nebraska Historical Society •••••••

1
17

7

MONTANA.

Lincoln:
Nebraska State Library .••••.•••••

Princeton:
Museum of Geology and Archreology ... - - -. . . -.. - - • -•.• - -•. -- - ••
College of New Jersey .•••...•••••
Halsted Observatory...• - - •...• - ••
John C. Green School of Science
Observatory .•.• -... - - - ... · • • ••·
Observatory of Princeton College.
Trenton:
State Board of Agriculture ...••••
State Library ...... - --· --···· ••••

1
9

1
2

T

12

1

Santa Fe:
Historical Society of New Mexico.

1

NEW YORK.

Albany:
Albany Institute ... - .. - - - • - · • - • • •
Adirondack Survey .••••••....•• • •
Dudley Observatory ...•••...•••••
Mercantile Library ........ - • - - • -•
New York Medical Society .••••••
State Agricultural Society ..••••••
"state Commissioners ......•••••••
State Library .......••••..•••••.•
State Museum .........•.••••.••••
State University ....••••••.•••••••
Alfred Centre:
Alfred Observatory ..••••.•••••.••
Brooklyn:
BrooklynLibrary .......••....•.••
Corporation of the city .•••••..•••
Private Observatory .•.•......••••
Long Island Historical Society ••••
Buffalo:
Buffalo Historical Society ....•••••
Buffalo Practical School ........••
Buffalo Society of Natural Sciences ......................••••.
Private Observatory of Henry Mills.
Private Observatory of James W.
W a.rd . . . . . . . . . . . . r •••• - - - ••• - • •
Clinton:
Litchfield Observatory of Hamilton
College. . ..................•••.
Cornwall:
The Cornwall Library ..•...••.•••
Fordham:
Private Observatory of W. Meikleham ..............••....•...•. •
Hastings:
Private Observatory ..•••.••••.•••
Ithaca:
Cornell University .•••••••••••••••

18
5

23

1
5

10
1

52
8
8

1
1
1
2
2
2

1

75
1
1

7

1
1·

1
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New York:
Academy of Medicine ..••••...••••
American Chemical Society •...•••
American Ethnographical Society.
American Ethnological Society ... .
American Geographical Society ... .
American Institute ....•......•••.
American Institute of Architects ...
American Institute of Christian
Philosophy ...... -----· ........ .
American Metrological Society .••.
American Philological Association.
American Society of Civil Engi~
neers .......................... Anthropological Institute ........•
Astor Library ....................•
Columbia College .....•...........
Columbia College Observatory ... .
Commissioners of Emigration .... .
Corporation of the City .......... .
Cooper Institute ................. .
Engineering and Mining Journal..
Halls, J onrnal of Health._._ •....•
Health Department ...••.........•
Historical Society of New York ..•.
Lenox Library ...•...••....... __ •
Mayor of the city ......... ..... _•.
Medical Journal and Library ...••.
Medical Recorder ...•.............
Mercautile Library Association ...•
Metropolitan Museum of Arts ..... .
Museum of Natural History ...·. .. .
New York Academy of Sciences ...•
New York Handels Zeitung ...... .
New York Herald ....•............
New York Historical Society ..... .
New York Literary and Philosophical Society _.................. .
New York Medical Journal. ...•••.
New York Medical Record ....... .
New York Times ................. .
New York Tribune ...............•
Observatory, Central Park ....... .
Popular Science Monthly ........ .
Presbyterian Review ............ .
Private ObservatoryofL. M.Rutherford ................ _..... _•..
Public Health Association ....... .
School of Miu es .....••..••••...• _.
Scientific American ..........••••.
United States Sanitary Commission.
Uni"versity of New York ..·.....•.•.
Pqelps:
Red Hom~e Observatory ....••...••
Poughkeepsie:
Society of Natural Sciences ..•. __ •

H. Mis. 26--7

2

10
2
6

104
5
2

2
6
2

2

1
42

7
2
2
2

1
8

1
2

1
2
3
2
3
2

1
25

132
2
5
8

2
9
4

12
3

10
1
2
2

4
8
2
9

8

1

1

Vassar College ...•.•.•••.••••.....
Vassar College Observatory •.•••.•
Riverdale:
Private Observatory of W. Meikleham .......... _............. _•.
Rochester:
Warner Observatory .•.•••.....•..
Schenectady:
Union College ...••... _. _......•..
Tarrytown:
Private Observatory of Chas H.
Rockwell ..•...... _....•.......•
Troy:
Rensselaer Polytechnic Institute ..
Scientific Society .............•••.
William Proudfit Observatory ••..•
Utica:
State Lunatic Asylum ...•••....•.
West Point:
United Sta.tes Military Academy .
West Point Observatory ...•.. : ...
Willets Point:
Field Observatory ...•............

97
3

1

1
1
6

1
3
2

1

1
11
1

1

OHIO.

Ashtabula:
Anthropological Society ......... .
Cincinnati:
Academy of Fine Arts .......••• _.
Astronomical Society ... _........ .
Cincinnati Enquirer ............. .
Cincinnati University . _.; ....... .
Corporation of the city ........... .
Historical and Philosoph'l Society.
Meehan ics' Institute .•............
Mercantile Library ............ __ .
Observatory ..................... .
Public Library .. __ ............ _..
Society of Natural History ....... ·.
Cleveland:
Academy of Natural Sciences ...•..
Board of Health ................. .
Kirtland Society .......... _...•.•
Columbus:
Geological Survey of Ohio ...... ..
Horticultural Society .......... __ .
Private Observatory ...........•..
State Board of Agriculture ..... __ _
State Library. __ ._ ...••••...... __ .
Gambier:
Kenyon College .. ___ ..........•..
Hudson:
Hudson Observatory._._ •.........
Linwood:
Private Observatory. __ ••.........

8

1
1
1
3

1•
2
2

1
24

9

22
2
2

1
2

10
1
38
2

1
1
1
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Oberlin:
Oberlin College ..............•...
Urbana:
Central Ohio Scientific Association.
Yellow Springs:
Antioch College ........••• ~ ...••.

1
1

i

PENNSYLVANIA,

Allegbel}.y:
.Allegheny Observatory .......... .
Bethlehem:
Lebjgh University ...............•
Carlisle:
Carlisle Society of Literature ....••
Easton:
Institute of Mining Engineers .... .
Lafayette College ................ .
Pardee Science School .........•..
Germantown :
Friends Free Library and Reading
Room ......................... .
Harrisburg:
Medical Society of Pennsylvania. ...
Second Geological Survey of Pennsylvania .....................•..
State Agricultural Society •.....•.
State Library .................... .
Haverford:
Haverfor<l College Observatory ••••
Media:
Delaware County Institute of Science ..........................••
Phila<lelphia:
Academy of Fine Arts .•.•.....•••.
• Academy of Natural Sciences ..• ...
.American Entomological Society ..
.American Natura1ist ............. .
.American Pharmaceutical Association ........ .... ....... ........•
.American Philosophical Society .. .
Board of Health ................. .
Board of Public Education ......••
Board of State Charities ......... .
Board of Trade ................•..
Central High School. ............ .
Central High School Observatory ..
Corporation of tho city ........... .
Frauklin Institute . ..............•
Geological Survey of Pennsylvania.
Girard Coll ge ...... ...•.........•
Bi tori cal ociety of Penn ylvania.
Library Company .. ...... ... ..... .
Library of Pennsylvania Hospital.
:1 ical Time ............••.....•
M rcantile Libr:i.ry ..............•
Mu_eeum ... ...................... .

10

1

11
3

1

Numismatic and Antiquarian Society .......................... .
Observatory ..................... .
Observatory of Girard College .... .
Penn Monthly ..•......•..........
Philadelphia Rouse of Refuge .....
Philadelphia Press ...........••..
Philomathean Society ..•.........
Polytechnic Bulletin ............. .
State Medical Society ............ .
University of Pennsylvania ....•..
Wagner Free Institute ........... .
Zoological Society ........•.......
Pittsburgh:
Mercantile Library ......••.......
Wilk es Barre :
Wyoming Histodcal and Geological Society .................... .

8
1

4
2
~

1
1
1
1
5

1319'
2

1

RHODE ISLAND,

1
1

9
1
2
3

Providence :
American Naturalist ...•••.......•
Athenreum ..............• •.... .. Brown University ............... .
City Registrar's Office ........... .
Rhode Island Historical Society .. .
Seagrave Observatory ........... .
State Registrar of Births, Marriages,
anu Deaths .................... .

13
2
4

1
5
1

1

SOUTII CAROLINA.

1
3

199
31
6

11

154
1
3
3

-4

Charleston:
Literary and Philosophical Society
of South Carolina .............. .
South Carolina Historical Society.
TENNESSEE •

Knoxville:
Philomathesian Society ...•.......
Lebanon:
Cumberland University .......... .
Nashville:
Private observatory ............. .
Tennessee Historical Society .... . .
Chapel Hill:
Soule University ................ .

58

Barnet:
Vermont Hi ~torical and .A.ntiqna,.
rian ociety ................. -- Bnrlington:
Fletch r Free Library ............ .
University ...................... .
Castleton:
Orleans County Society of Natural
Sciences ..... .................. .

1

14
5
3

14
3

1

1

1
l
1

TEXAS,

2
2
2
3

l
1

1

VER~IONT.

1
l

1
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Montpelier:
State Library .......•..••••.••••••.

2

VIRGINIA.

P. 0. University of Virginia:
University of Virginia .•••...•....
Hampton:
Hampton College ...•.••••........
Lexington:
Virginia Military Institute .......•
Richmond:
Historical Society ...........•....
Medical College .............••..•
Medical Society .••••••...........
State Library .. .. ............•....
Virginia Historical and Philosophical Society ...........••....•••
Williamsburg:
Eastern State Lunatic Asylum .••..

7

1
1
1
1
2
3

1
1

WEST VIRGINIA,

Wheeling:
Natural History Society ...•.•.•• .''.

2

WISCONSIN.

Beloit:
Geological Survey of Wisconsin ••••
Inmansville:
Scandinavian Society ..••..••••••.
Madison:
Stl\te Agricultural Society ..••.••..
State Historical Society .......... .
·washburn Observatory ...........•
Wisconsin Academy of Sciences .•••
Wisconsin University .....•..••.•.
Milwaukee:
Academy of Sciences ......••.•.••.
Naturail History Society ...•....•.•
Neenah:
Scandivanian Library Association.

5

1

19
7

13
60
1
1
34
4

WASHINGTON TERRITORY.

Olympia:
Territorial Library .•••.•••••..••••

1

WYOMING,

Cheyenne:
Territorial Library ..•..•••..••••..

1

DRITISII AMERICA,

Hami1ton (Ontario):
West Canad.a Scient ific Association.
Kingston (Ontario):
Botanical Society of Canada .•••••
Kiugs College ..........••.••••..•
Lomlon (Ontario):
Canadian Entomological Society .•
Montreal (Quebec):
Canadian Medical Record ..••••••.

1
2

1

1
1

Canadian Medical and Surgical
Journal ...•.................•••
Canadian Naturalist ............. .
Entomological Society .•..........
Geographical ~ociet,y ............ .
Government of Canada .•••.......
IIera.ld ............ -~ .........••..
L'Union Medicale de Canada ....•..
McGill College ....••......•.••....
Medical Association of Canada ... .
Natural History Society .......... .
Numismatic and Antiquarian Society ...•...•....•••..............
Societe d' Agriculture du Bas Cana<la ................•• .• ....•...•
Ottawa (Ontario):
Academy of Natural Sciences ..... .
Department of Agriculture ....... .
Field Naturalists' Club ........... .
Geological Survey of Canada .... .
Library of Parliament ..••.•....••
Observatories in the Dominion ...•
Quebec (Quebec):
Chroniclo .....•.......••.•.......
Geographical Society .......•..•..
Historical Society ................ .
Historical and Natural History Societ,y .......................... .
Laval University ................ .
Library of the Province of Quebec.
Literary ancl Historical Society ...
Literary and Philosophical Society.
N aturaliste Canadien ........ _..•.
Observatory .............•• _..... .
Parliamentary Library ........•...
Toronto (Ontario:)
Boarcl uf Agriculture of Upper Canada ..............•••...........
Botanical Society ... _............ .
Canadian Entomologist .......... .
Canadian Institute .............. .
Canadian Journal .........•......
Canadian Journal of Medical Science ...•...................•...•
Canadian Natnralist ............. .
Department of Marine an<l Fisheries ............. _.............. .
Entomological Soci'ety ........... .
EvPning Nows ...••...............
Geological Commission of Canada .
Library ancl Historical Society ....
Magnetic Observatory ........•...
Meteorological Office ............. .
Meteorological Observatory ..•....
Parliamentary Library ..••.••••...

99
4
3

1
1
5

1
1
3

1
21
1
1
2

1
1
18
3

1
1
3

1
1
2

1
10
3
5

1
1

1
1
3

27
2

1
3

1
3

1
1
2

1
:l

1
l
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Public Library .............•.....
The Globe .........••.....••...•..
University of Toronto ....•...••••.
University College .•....•....•••..

3
3
2

1

NEW BRUNSWICK.

Fredericton :
University of New Brunswick ....•
St. John:
Natural History Society .....•...•.
Life .Association of Canada .•••••..

NEWFOUNDLAND.

St. John's:
Geological Survey of Newfoundland .. ~ ............. -. .••........
Legislative Library ....•.•....• _..

1

NOVA SCOTIA.

1

1
1

2

Halifax:
Nova Scotia Institute of Natural
Sciences ..• _••...••.••.....•.•••

8

General snrnmary.
No. of
No. of
addresses. parcels.
(a.) Societies:
.Alauama ...... ······ ...... ·--··· .... ······ ······ ······ ... .
Arkansas ........................................•..........
California .......................•..........................
Delaware ............................................... ~ ..
Colorado ............................. .. .................. . .
Connecticut .. ......................... _.................. .
District of Columbia ...................................... .
Florida ................................................... .
Georgia ................................................... .
Illinois ................................................... .
Indiana . .. ...... .......................................... .
Io wa ...... . .............................................. .
Kansas .................................................... .

f~~f~~~!. ·.·.·.·.·.·.::.·::: .·:::::::::::::::: ::::::::::::::::::::

Maine .................................................... .
11aryland ...............................................•..
Mas~achusetts . ............................................ .
Michigan ................................................ ..

~1~r~1r;~~·.:.:.:. ·.:·:·:·:·:·:·:·:·:·:·:·:·:.·.:.:.:. :~:: : ~: ~: ~:: ~ ~:: ~:: ~:: ~ ~

Montana ................................................. .
Nebraska ................................................. .
New Ha,mpshire ........................................... .

~:; ie;;flo:: ::::::::::::::::::::::::::::::::::::::::::::::

New York ................................................. .
Obio ...................................................... .
Pennsylvania ............................................. .
Rhode Island ............................................. .
onth Carolina ............................................ .
Teuue see ................... ........... ............... ... .
Texas .................................................... .

~r:.;~~ .-.·-·.·.·.·_·_-.·.·.·-·.·-·.·_·_-.·.·.---.: :: :::::::::::: ::::::::::: ::
-;! !o~~t~~:·.: ·.·_ :·.:::·.:: :: ·. :. :·.:: :: :·. :·.::: :: ·.: ::: ::::::::
~~

1:n~o.~ .~~~t~?. :: ::::::::: :: :: ::::::: :::::::: ::: ::: ::

0

Briti. h .America. ..............................••••......•...

(b.) Individuals .........•.............••....................••.

Total ................•.•....•...•••...•.•••..........

2

1
21
1
2

16
47
1
2
21
7
14
5
4
6
6
12
50
18
9
2
19

2
4
154
1
3

275
2,902

1
4

127
22

127
14
8
45
33
77
972
80
23
2
2-n

1

1
1
13
51
1
754
1'.'l9
70-J
27

2

2

l

1
3

13
87
26
49
7

4
1
5

9
1

4
1
45
18
2

1
60

145
1
1
179

399

1,167

10
1

------7,192
548

- -947
- ---8,3f>9
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The de.crease as compared with 1881 in the parcels sent under domestic exchanges is due to the fact that the statistics of that year include a large number of parcels left over from 1880. At the close of
the year 1881, however, all accumulations had been worked off, and not
one package remained on hand, so that the :figures in the present report represent the actual receipts and transmissions for this year only.
The receipt of packages for 1881 was 7,890, and for the present year
8,359, thus showing an actual increase of 460 parcels, that is, a little
above the average increase (400 per year) for the past ten years.
The total number of packages transmitted compares with former
years as follows :
1873. 1874. 1875. 1876. 1877. 1878. 1879. 1880. 1881. 1882.

- - - - - - - - - - - -· - - - - - Total addresses of instit utions .......
Total addresses of individuals ........

463
266

462
288

329
281

316
328

392
374

292
370

444
341

·- - - - - - - - - - - - - -

385
560

600
454

548
399

- - --- - -

Total num berofpar cels to institut ions . 3,876 3,221 3,619 3,705 3,868 4,059 5,786 4,021 7,086 7,192
Total number of parcels to individuals .
906 1,105 1,042 1,148 1,094 1,233 1,185 1,566 1, 347 1,167

- - - - - - - - - - -- - - - - - - - -

Total number of parcels ........ 4,782 4,326 4,661 4,853 4,962 5,292 6,971 5,587 8,433 8,359

Recapitulation.
Total addresses of institutions ....... : _____ -- ~--- ______________________ ......
Total addresses of individuals_ .. ___ .. _____ ... ___ ..... _..... _ . . . . . . . . . . . . . . . •

548
399

Total number of addresses ........ _... ____ .... ___ ......... ____ . .. . . . ..

947

Total number of parcels to institutions ..... __ • _.... ____ ....•....... _. . . . . . • • 7, 192
Total number of parcels to individuals . ____ ... __ .... _.. ___ ... _... ___ .... _. _. 1, 167
Total number of parcels ... . ........ _..... _.... ___ ........ _....... _.• _. 8, 359

The history and condition of domestic ·exchanges, from their commencement to the present time, are exhibited in the following table:

Received for the Smithsonian library.

For institutions and
individuals in the
United Si.;ates and
British America.

P arts and Maps and
pamph- ~ngravlets.
rugs.

Addresses. Packages.

Year.
Volumes.

1846-1850 _... _. ___ ..
1851 .... ······ ·--···
18G2 ....... _....... _
1853 ....... -. .......
18fl4 ... _.. _. ____ _: . .
1855 ...•••. __ ... ____
1856 .......•••.•.•..
1857 __ ....•..• .••.••
18G8 .. _. _.•..••.••••
1859 ......• •.•.••••.

470
549
1,481
1, 440
926
1,037
1, 356
555
723
1,022

624
61R
2,106
991
1,468
1,707
1, 834
1,067
1,695
2,540

4

----1,749
- -- --125
434
26
140
138
122
40

Total.

1,098 --...... -- -- --.... -.. -- ...
1,167 ................ . - .... -- ....... 5,336
96
637
2, 556
lfiO
1,052
2, 828
149
987
2,770
219
1,445
3,330
189
1,245
1,760
193
1,273
2, 540
243
1,539
3,602
293
1,933
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-

Received for the Smithsonian Library.

For institutions and
individuals in tho
United Sr ates awl
British America.

Year.
Volumes.

1860 ............. --·
1861 .... ·•···· .••••.

1862 .... ............
186:3 ...•............
1864 •.••...........
1865 .............••.
1866 ................
1857 ...........•....
1868 ................
1869 ................
1870 ................
1871.. ..............
1872 ................
187:.L ......•........
1874 ................
1875 ................
1870 ..•.............
1877 ................
1878 ................
1879 ................
1880 ...............
1881 .......... ······
18d2 ................

Total ........

Parts and Mapsa.nd
pa.mph- engravlets.
ings.

1,2il
821

4,180
1,945

1,611
910
823
7ti7
1,::143
1,557
1,770
1, 2311
1,113
936
1,262

3,:169
3,-l79
2,754
3,256
4,G09
3,946
3,605
4,089
3,890
3,579
4,502
4,354
4,521
5,813
tl,193
6,511
7,39l
8,071
7,275
9,904
10, 34 1

889

8G3
1, l ~O
], 017
l,8t,9
1,263
l, 94.l
1,143
1,867
1,296

38,173

132,

1281

220
120
55
200
109

183
121
328
1:{4
232
179
82
198
454
162
114
375
326
74
183
152
188
152
7,119

Total.

5,671
2,886
5, o:~5

4,589
3,685
4,:206
5,873
5,831
5,fi09
5,u55
5,182
4,597
p,962
5,697
5, fi46
7,047
7, 585
8,72fl
8,729
10, 10:3
8,570
11,959
11,789

--177,420

Addresses. Packages.

. 335
274

1,908
1,406

273
273
299
345
329
347

2,111
l,52~

610

2,482
2, :368
2, i03
971
2,3rl4
4,130
3,705
3,952
4,035
4,782
4, :{26
4,601

644
766
1162
785
945
1,054
947

4,962
5, :.!!)2
6,971
5,5r!7
8, 4;13
8,359

4:{6
501

567
578

587
6t 9
750

4, 1,;:;3

14,2331-103, 124

3. Government transmissions.

On the 2d day of March, 18G7, the following resolution was passed
by Congress, tu provide for the ·exchange of certain public documents:
"Resolved by the Senate and House of Representatives of the United
States in Congress assembled, That fifty copies of all documents hereafter
printed IJy order of either house of Congress, an<l tifty copies aclditional
of all documents printed in excess of tlle usual mun ber, together with
fifty copies of each publication issued ·uy any Department or Bureau of
the Governmeut, be placed at tlle disposal of the Joint Committee on
the Librar ·, wllo shall exchange the same, through the agency of the
Smitbsor1ian Institution, for such works publislJe<l in foreign countries,
and especially by foreibn Gornrnment , as may IJe deemed by said committee an equivalent, saicl works to be deposited in the Library of Congre ."
primary object of this movement was to secure as regularly and
n mically a· po ible all report and other documents relative to the
legi lation, juri prudence, statistic , internal economy, technology, &c.,
of all nati n , o a to place the material at the command of the committee aou members of Congress, heads of Bureaus, &c.
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Tbe :first transmission under this system was made in 1873, and this
and the subsequent shipments are exhibited in the following table:
Year.
Boxes ...•..

I

I

11873. 1874. 1875. , 1876. 1877. 1878. 1879.11880. 1881. 1882. Total.

1--2

I

18

64

I

122

I

-1-1-73

73

671

35

98

122

674

The receipts from the Public Printer during the year 1882, under
this act of Congress, were 50 copie8 each of 031 distinct publications,
representing 31,550 copies. The specified list of these documents will
be found appended.
The total receiptR for the year, together with some of last year's accumlation, form 2 aduitional boxes for each complete set, which now
represents 17 large boxes of about 260 pounds each.
Distribution of Government exchange.<J. ·

i_ i i ] I ] ] i i i

_ _ _ _ _ _ _c_o_u_n-tr_y_._ ______ ,__
.A r:rcntino Confederation ......••............
Bavaria ...... ...... ........... .. ........ ... .
Belgium ..............•.•...•................
Brazil . ... . ............. .......... ........ . .

1875
1878
]875
]875
1876
1874
1874
1875
1882
1879
1882
1875
187:i

1875
]875
1875
1875
1876
1874
] 874
1875
18,- 2
18,9
18&2
1875
1879

1875
1878
1875
1875
187()
1874
1874
1875
1882
1679
1882
1875
lb79

1875
1878
1875
18,5
1876
1874
1li75
1875
1882
1879
1882
1875
1879

1875
]878
1875
]875
1876
]875
1875
1875
1882
1879
l b82
1875
1879

1874
1876
1877

1882
1881
1874
1875
NetbcrLmclR ..... ........................ .. 18,5
Now Routh Wales ............ ..... ... . : .... . 1876
N cw Zealand .... ... ........................ . ]87()

1874
1876
1877
]87()
1882
1P81
]874
]875
1875
H,76
1876

1878

lb?:J

ll-,7:i

]875
1876
]876
1881
1&76
1876
187()
]87()
1875
187()

1874
1876
ll·77
187()
1882
1881
]874
]875
]875
1876
187()
1876
1875
1876
1876
1881

1876
1876
] 877
1876
1882
1881
187!
1674
1875
1876
187()
]8~6
] 875
1876
1876
1881
]876
1876
1876
1876
1875
1876
1876
1875
1876
1876
1879

1876 187()
1876 ]876
1877 um
187() 11'77
1882 ] 882
1881 188 1
1875 1876
1875 18'i6
1875 187G
li,76 1876
] 876 1876
1876 ]876
1875 1876
1876 ] 87G
1876 1876
lo81 188.L
1876 1876
1876 1876
1876 1876
1876 1876
1875 1876
1876 1876
1876 18 i6
1875 1876
1876 1877
1876 1876
1879 1879

Buenos Arrcs ...... ..• ... .......... ........ .

1875
1878
1875
]875
] 876
]874
1874
]875
]882
1879
1>l82
1875
l k79

Canad:i <Ottawa) .......... .... ......... .... .
Canaua (Toronto) ... .......•.. ..... . ........
Chi li . . . ___ ............................ .
Colombia., United States of ..•. ...... . .......
D(nruark . ..... . ..... ........... ... ......... .
Ea:;;t lnuia .. ................ .......• ..... ... .
Fi-anco ...... . . ....•.........................
(Sccornl sot) ...... . ..................... .
G e1 man.v (exclusive of kingdoms specifi.cal ly
n amc<l) ......................••.......•..... 1874
Gl'cat Dritain . .. ................. ... ...... . .. J67fl
1877

¥~~~~0-:: ::: :: :·.·.·.·_·_. :::·.·_·.-.-.·.·.·.·.: :: ::::::::: 1816

~i~~r ~ :_: .: ~~j _: _:_: ~ ~! ~~~ ~ ~ ~ _: _:~ ~ ~ ~ j_:~ ~ ~~~ ~ ~ ~

¥>i1\::;;~1·
:::::::::::::::::::::::::::::::::::
Prussia .... .. . .................... .... . ... .
~~~~fasl~~~l_·_-.·_·_·_·_·_-_-,-_·_-_-.·_·_·_·_-.·_·:::::::: ::: : : :

~~~~~~cl.·_-_-_-_-_-·_·_·_·_-_-_-_-_-_·_-_-_-_-_·_-_-_-_-.·_::·.·.·.:::: .
S ou(h .Australia ................ ........ . . .. .
Sn ain ........... . .......................... .
Sweden................. . ................ .

~,;!~~~~}~~~- ::: :::: ::·.::::::: :::::: :::: :: ::::
'J'n1k1•y ...••.••• . .•.••...•....•....•.•..•••..

Vcnczuola. ................. ......... .......•
Viet ria . ........ .. ....... .................. .
'\Vurtomberg ................ ... ...... ...... .

18i6
] k76
]881
1876
]876
1876
187()
]875
] 876
1876
1875
187()
187()
1879

lb7G

1875
1876
1876
l b79

J8i'()

1882
1881
1874
]875

137:;
187(;
l871i
1876
1875
187()
1876
188[
11,76
187()
1876
] 876
1875
1876
1876
1875
1876
1876
lb79

]87()

1871l
1876
11176
1875
] 876
18'i()
1875
1876
1876
1879

1877 ]877
1878 lb78
1876 1877
1876 1877
1876 . 18'i7
187() 1877
] 876 1877
1876 1877
1882 1882
1879 1879
1882 1882
1877 1877
1879 1879
1877
1877
) 877
1877
1882
1881
] 677
lS77
1877
1877
1877
1877
1877
1877
1877
1881
1877
1877
1877
]877
1877
1877
1877
1877
1877
1877
1879

1877
]8i8
1877
]877
187'T
1877
]877
1877
1882
1879
1882
1877
1870
1877
1877
1877
1877
1882
]881
1877
1877
1877
1877
1877
1877
1877
1877
1877
]881
1877
1877
1877
1877
1877

1877
1877
1877
1877
1877
187!>
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Distribution of Government exchanges-Continued.

--------------1---1-- -- -- ------ ----

Argentine Confederation .•..•.•............. 1878
:Bavaria .......•..•.. ....•........ •. ......... 1878

!~~~~-- ::: :: ::::::: ::::::: ::: :::::::: ::::::

~:~s: <5ft:!:~):::::::::::::: ::::::::::::::

Canada (Ontario) ........................... .
Chili ... ........... ........ ................ .
Colombia, United States of ....•..•..........
Denmark ............. ....... ... ..... ....... .
East India ........ ..... •........ ·........... .
France ..................................... .
(Second set) . ........................... .
Germany ( exclusive of specifically.named

G:i~f1fru~0:::·. ·. ·.:::::::·.:::::::::::::: ::::

~t:i:\}):)\)))))))\It
Netherlands ........•... ; ................... .
New Sooth Wales ........•..................
New Zealand .. ............. .. .............. .

f~~f~::~:::::::::::::::~:: ::~:: ::::::::

i~::r:

1
.~~~.:::::: .- : : : : : : : : : : : .- : : : .- .- _.::::::: ·

Saxony .. ................................... .
Scotland ....... ............................ .
Sooth Australia . . .......................... .

~~~<le~;."::::::::::::::::::::::::::.":::::::::

Switzerland ................................ .
Ta>:1mania ... ......................... .. .... .
Turkey .................................... .
Venezuela ................................. .
Victoria ..... .. . ........................... .
Wnrtemberg ............................... .

1878
i878
1878
1878
1878
1878
1882
1879
1882
1878
1879

1878
1878
1878
1878
1878
1878
1878
1878
1882
1879
1882
1878
1879

1879
1879
1879
1879
1879
1879
1879
1879
1882
1879
1!<82
1879
1879

1880
1880
1880
18&0
1880
1880
1880
1880
1882
1880
1882
1880
1880

1881
1>81
188 l
1881
1881
1881
1881
1881
1882
1881
1882
1881
1881

1881
1881
1881
1881
1881
1881
1881
1881
1882
1881
1882
1881
1881

1882
1882
1882
1882
1882
1882
1882
1882
1882
1882
1882
1882
1882

1882
1882
1882
1882
1882
1882
1882
1882
1882
1882
1882
1882

1878
1878
1878
1878
1882
1881
1878
1878
1878
1878
1878
1878
1878
1878
1878
1881
1878
1878
1878
1878
1878
1878
1878
1878
1878
1878
1879

1878
1878
1878
1878
1882
1881
1878
1878
1878
1878
1878
1878
1878
1878
1878
1881
1878
1878
1878
1878
1878
1878
1878
1878
1878
1878
1879

1879
1880
1879
1879
1882
1881
1879
1879
1879
1879
)879
1879
1879
1879
1879
1881
1879
1879
1879
1879
1879
1879
1879
1879
1879
1879
1879

1880
1880
1880
1880
1882
1881
l~O
1880
1880
1880
1880
1880
1880
1880
)880
1881
1880

1881
1881
1881
1881
1882
188 l
1881
1881
1881
1881
1881
1881
1881
1881
1881
1881
1881

1881
1881
1881
18H
1882
1881
1881
1881
1881
1881
1881
1881
1881
1881
1881
1881
1881

1882
1882
1882
1882
1882
1882
1882
1882
1882
1882
1882
1882
1882
1882
1882
1882
1882

1882
1882
1882
1882
1882
1882
1882
1882
1882
1882
1882
1882
1882
1882
1882
1882
1882

17
17
17
17
17
17
17
17
17
17
17
17
17
17

1881
1881
1881
1881
1881
1881
1881

1882
1882
1882
1882
1882
1882
1882
1882
1882

1882
1882
1882
1882
1882
1882
1882
1882
1882

17
17
17
17
17
17
17
17
17

·1880
isso· ·1881
issi· 1881
1881
1880
1880
1880
1880
1880
1880
1880

Totalof boxes ... ...................... ~ ~1~ ~

1881
1881
1881
1881
1881
1881
1881

17
17
17
17
17

17
17
17
17
17
17
17
16

17

17
17

12

······ j······ ......,..... .

674

Three Governments were added to the list during the year, namely:
1. Hungary; depositing the documents with the Prasidium des Konig.
Ungarischen Ministeriums, Budapest.
2. United States of Colombia; books to be deposited in the National
Library, Bogota.
3. East Indies; deposited with the Secretary of State for India, Calcutta.
The first instalments of 16 boxes each were maue to Hungary, June
10, 1 82; Colombia, October 20, 1882; East India, October 20, 1882.
In 1879 the French Commission of International Exchange requested
that an additional et of Government publications be sent to France,
to be di tributed among the various Government departments and bureau , who in return were to furni h their publications for the use of the
nited tates Government Bureaus, while the original set was depm,ited,
tog tb r with it continuation , in the National Library. This practice,
en abandoned now, at the request of the French comh w ver, ba
·ion, and it ha be n uggested that, should the various Government
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Bureaus desire an interchange of their respective publications, they
should do so directly without drawing from the allowance set aside by
law for the exchange among Governments.
The following tables show the Government who at present exchange
their publications with the Government of the United States, together
with the establishment designated for the reception of the books and
the shipping agents who have charge of the transmission of the boxes
to their respective distributions:
Governments in exchange with the United States Government.
Governments.

Establishments designated for the reception of Govermnent exchanges.

Argentine Confederation .... Minister of Foreign Affairs, Buenos Ayres.
Bavaria ................•.•. Konigliche Bibliothek, Munich.
Bibliotheque Royale, Brussels.
Commission of International Exchanges, Rio Janeiro.
Buenos Ayres .•.•........... Government, Buenos Ayres.
Canada ..•..... ---· ....... . Parliamentary Library, Ottawa.
Legislative Library, Toronto.
Chili . ____ .... __ . _______ •... Museo Nacional, Santiago.
Colombia, United States of.. National Library, Central Office of Exchanges, Bogota.
Denmark ... _.....•••....... Kongelige Biuliotheket, Copenhagen.
East India ................. . Secretary of State for India, Bombay.
France .................... . Commission Franr;aise des Echanges Internationanx,
Paris.
Germany .................. . Bibliothek des Deutschen Reichstags, Berlin.
Great Britain ......... _.... . British Museum, London.
Greece . ................. .. . Bibliotheque Natfonale, Athens.
Hayti ..................... . Secretaire d'Etat des Relations Exterieures, Port-au-·
Prince.
Hungary .................. . Prasidium des Koniglich Ungarischen Ministerium,
Budapest.
Biblioteca Nazionale Vittorio Emanuele, Rome.
Minister of Foreign Affairs, Tokio.
Mexico ..........••......... Government, Mexico.
Netherlands ... ............ . Library of the States General, The Hague.
New South Wales .......... . Parliamentary Library, Sydney.
New Zealand .............. . Parliamentary Library, Wellington.
Norway ........•..••....... Foreign Office, Christiania.
Portugal ........•••.. _•.•.. Government, Li8bon.
Prussia ... _........... _.... . Konigliche Bibliothek, Berlin.
Queensland .... _.......... . Government, Brisbane.
Russia ............. _...... . Commission Russe des Echanges Internationaux, Bibliotheque Imperiale Publique, St. Petersburg.
Saxony .................... . Konigliche Bibliothek, Dresden.
South Australia ......•••... Government, Adelaide.
Spain .. _............•...... Government, Madrid.
Sweden ................... . Government, Stockholm.
Switzerland ............ _.. . Eidgenossensche Bundes Canzlei, Berne.
Tasmania ................. . Parliamentary Library, Hobarton.
Turkey .................... . Government, Constantinople.
Venezuela ................. . University Library, Caracas.
Vfotoria ................... . Public Library, Melbourne.
Wtirtemberg ......••••..... Konigliche Bibliothek, Stuttgart.

::~~tf~: ~:::: ::::::::::::::

}~~Ii;:: ::::::::::::::::::::
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Shipping agents of Government exchanues.
County.

Agent.

.Argentine Confederation .... Carlos Carranza, Consul-General, New York .
Bavaria. .••.•.•....•....••.. North German Lloyd (Schumacher& Co., agents), Baltimor~.
Belgium .•••.••..••••....... Red Star Line (Peter Wright & Sons), New York, and
White Cross Line (Fnncb, Edye & Co.), New York.
Brazil ...............•....•. Charles Mackall, Vice.Consul, Baltimore.
Bnenos Ayres ..........•... Carlos Carranza, Consul.General, New York.
Canada ....•....•••••...... Baltimore and Ohio Express Company.
Chili ................•...... C. de Castro, Consul-General, New York.
Colombia, United States of. Pacific Mail Steamship Company, New York; Consul. General Ramon Ulloa, San Francisco, Administrator
Principal de Hacienda Nacional, Pa1rnma .
•
Denmark ....••..••..•...... Henrick Braem, Comml-General, New York.
.
East Intlia .....•.......•.... North German Lloyd (Schumacher & Co.), Baltimore,
transfer made in the office of the Secretary of State
to India, London.
France ...•...•....•••..••.. Compagnie Geuerale Transatlantique (L. de Bebian 11
New York.
Germany .......•......•.... North German Lloyd (Schumacher & Co.), Baltimore.
Great Britain .............. . North German Lloyd (Schumacher & Co.), Baltimore.
Greece ............. .. ...... . D. \V. Botassi, Cousnl-General, New York.
Hayti ....................•. Atlas Steamship Company (Pim, Forwood & Co.),
New York.
Hollnncl ........•...........
Hensel, Brnckmann & Lorbacher, New York.
M. lfaffo, Cousul-General, New York.
Japan . .................... . Samro Takaki, Consul-Genernl, New York.
Mexico .................... . Juan N. Navarro, Consul-Geueral, New York.
New South Wales ......... . R. ,v. Cameron & Co., New York.
New Zcalantl .............. . R. \V. Cameron & Co., New York.
Norway ................... . Christian Bors, Consul General, Nt\ w York.
Portugal .................. . Gustav Amsink, Cornml-General, New York.
Prnssia .................... . North German Llo~·<l (Scbnruacher & Co.), Baltimore.
Queensland ...••.•.......... North German Lloyd (Schnmacher & Co.), Ba,ltimore,
transfer made by the Agent-General for Quecuslaud,
Qneeusland. Deparfment, London, Englaml.
Russia. ...•.......•......... Hamburg-American Packet Company ( Oelrichs &. Co.),
New York, transfer mnde by the Imperial Russian
Consul-General in Hamburg, Germany.
Saxony .................... . North German Lloyd (Schumach er & Co.), Baltimore.
South Australia ............ . R. W. Cameron & Co., New York.
Spain ..................... . Hipolito de Uriarte, Consul-General, New York.
Sweden ................... . Christian Bors, ConFlll-General, New York.
Switzerland ............... . North German Lloy<l (Schumacher & Co.), Baltimore,
tmnsfer 111ade uy Swi. s Consul-General H. vou Heymann, Bremen, Germany.
Tasmania. .•................ North German Lloy<l (Schumacher & Co.), Bnltimore,
transfer made b,v the Crown .A.gents for the Colonies,
Colonial Office Buil<ling, Downing street, Lonuon,
Eng-land.
Turkey ..••................. Turkit!h LE>gation, Washington, D. C.
C. G. de Garmeo<lia, Cousul.General New York.
~f;toz:;:1.a_:::::::::: ~ ~ ~::::: R. \V. Cameron & Co., New York.
Wtirtemberg ........ ..... .. . North German Lloytl (Schuumcher & Co.), Baltimore

~1;~g~.?: :: :: :~:::: :: :: :: :~
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List of official publications sent to foreign governments in 1882.
AGRICULTURAL DEPARTMENT.

Annual Report 18i9. 621 p. and p1. 8°. Cloth.
Co-operative Experimenting as a Means of Studying the Effects of Fertilizers, and tho
Feeding Capacities of Plants, by W. A. Atwater. 33 p. s::. Paper.
Specia,l Reports of the Agricultural Department:
No. 40. The Condition and Needs of Spring Wheat Culture in the Northwest, by
Hon. C. C. Andrews, of Minnesota. 99 p. 8°. Paper.
No. 41. Report upon the Estimated Production of ,Cereals in the United States
for 1881. 8 p. 8°: Paper.
No. 42. Report upon the Condition of ·winter Grain, and upon Numbers and Condition of Farm Animals in the United States. April, 1882. 82 p. 8°.
Paper.
No. 43. Report upon the .Condition of Winter Grain, the Progres9rof Cotton and
Corn Planting, the Rate of \Vages and Labor, and · Results of Tilo
Draining. May, 1882. 20 p. B0 • Paper.
No. 44. Report upon the Acreage and Condition of Cotton, the Condition of all
Cereals, and the Area of Spring Grain. June, 1882. 15 p. 8°. Paper.
No. 45. Report upon the Area and Condit,ion of Corn, the Condition of Cotton
and of Small Grains, Sorghum, Tobacco, &c. July, 1882. 33 p. s0 •
Paper.
No. 46. Report upon the Condit.ion of Corn and Cotton, of Spring Wheat, Fruits,
&c.; also Freight Rates of Transportation Companies. August, 1882.
54 p. 8°. Paper.
No. 47. Climate, Soil, and Agricultural Capabilities of South Carolina and Georgia, by J. C. Hemphill. 65 p. 8°. Paper.
No. 48. Silos and Ensilage: A Record of Practical Tests in several States and
Canada. 70 p. 8°. P aper.
No. 49. Report upon the Condition of Corn and Cotton, of Potatoes, Fruits, &c.;
also Freight Rates of Transportation Companies. September, 1882.
s0 • Paper.
No. 50. The Dissemination of Texas Fever of Cattle and how to control it. 1882.
s0 • Paper.
No. 51. Report upon the Yield and Quantity of Small Grain, the Condition of Corn
and Cotton, of Potatoes, Tobacco, &c.; also Freight Rates of Transportation Companies. 58 p. 8°. Paper.
No. 52 Report on the field per Acre of Cotton, Corn, Potatoes, and other Field
Crops with comparative Product of Fruits; also Local Freight Rates
of Transportation Companies. Nov., 1882. ' 109 p. 8°. Paper.
Florida: Its Climate, Soil, Productions, and Agricultural Capabilities, by Jas. H.
Foss. 98 p. 8°. Paper.
Proceedings of a Conventiou of Agriculturists held in the Department of Agriculture from January 10 to Janu~ry 18, 1882. 204 p. s0 • Paper.
NATIONAL BOARD 01? HEALTH.

Annual Reports of the Board of Health for the years 18i91 1880, H::81, 1882.
Bulletin, vol. 3, Nos. 1-52. 4°. Paper.
vol. 4, No. 1. 4°. Paper.
Supplement Nos. 16-19. 4°. Paper.
UNITED STATES CONGRESS,

Congressional Directory: First Session Forty-seventh Congress. Second edition. ao.
Paper. Corrected to June 28, 1882. 176 p. 8°. Paper.
Congressional Record: Forty-seventh Congress. Vol. 13, parts 1 to 7, and Index.
(8 vols.) 4°. Half Russia.
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Memorial Addresses:
Ambrose E. Burnside, January 23, 1882. 8°. Cloth.
Matthew H. Carpenter, January 26, 1882. 119 p. So. Cloth.
Evarts W. Farr, December 6, 1880. 54 p. 8°. Cloth.
Fernando Wood, February 28, 1881. 40 p. 8°. Cloth.
House of Representatives:
Constitution, Manual, and Digest, Rules and Practice, first session Forty-seventh Congress, compiled by Henry H. Smith. 443 p. 8°. Cloth.
Executive Documents, Forty-sixth Congess:
Foreign Relations, No. 1, Part 1. 1,093 pages. 8°. Sheep.
Ordnance Report No. 1, Part 2. 400 pagas. 8°. Sheep.
Engineer Report. 3 vols. 8°. Sheep.
Commissioner of Education, 1879. 8°. Sheep.
Chief Signal Office Report, 1879. 8°. Sheep.
Repo;rt of Secretary of Treasury. 8°. Sheep.
Paris Universal Exposition. 5 vols. 8°. Sheep.
Offers for carrying the mails. 8°. Sheep.
Public Land Commission. 8°. Sheep.
Navy Department and Post-Office Reports. 8°. Sheep.
Reports of Commissioners of the District of Columbia, 1880. 536 p. So.
Sheep.
Account of the United States Treasurer, &c.
No. 1, parts 6, 7, and 8. (Ex. Docs. Nos. 8-22, 52 to 89). 3 vols. 8°. Sheep.
Nos. 24 to 45, except 33. 1 vol. 8°. Sheep.
Vol. 18, Nos. 9-66, except 12, 13, 42, 47, 55. 1 vol. 8°. Sheep.
House Miscellaneous Documents: Second and third sessions Forty-sixth Congress. Vols 1. and 4. 8°. Sheep.
House Reports, Forty-sixth Congress. 3 volumes. 8°. Sheep.
United States Senate:
Paper connected with the naval appropriation bill, for the use of the Senate
Committee on Appropriations. 21 p. 8°. Paper.
Senate Documents: Second session Forty-fifth Congress. Report of the United
States States Coast and Geodetic Survey. 194 pages. 23 pl. 4°. Sheep.
Senate Documents: Third session Forty-fifth Congress. Report of, the United
States Coast Survey for the year ending June 30, 1878. 306 pages, map and
appendices. 4°. Sheep.
Senate Documents : Second session Forty-sixth Congress:
Vol. 1, Nos. 1- 53. 8°. Sheep.
Vol. 2, Nos. 54-104, except 59. 8°. Sheep.
Vol. 5, Nos. 181-216, except 208 and 209. 8°. Sheep.
Senate Documents : Third session Forty-sixth Congress and special session March
4, 1 81.
Vols. 1 and 3. so. sheep.
Vol. 2, part 1 (1,105 p.), part 2 (051 p.), Private Land Claims. 8°. Sheep.
Senate Executive Documents : Second session Forty-sixth Congress.
Nos. 1-50, except 17. S0 • Sheep.
S~nate Journal: First se ion Forty- eventh Congress and special session October
10, 1 · 1. 1750 p. 8°. Sheep.
ena.te Reports: Third se sion Forty-sixth Congress. Nos. 726 to 935. 2 vols. S0 •
beep.
COURT OF CLAIMS.

C

s d cid d by th Coor of Claims, with abstracts of decisions of the Supreme Court
in A.pp al C
0 • Paper.
Vol. 16. 6!> p.
0 • Paper.
Vol. 17. 499 p.
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History, Jurisdiction and Practice of the Court of Claims of the United States, by
Wm. A. Richardson, LL. D. 29 p. 8°. Paper.
INTERIOR DEPARTMENT,

List of Congressional documents from the Twentieth to the Forty-sixth Congresses,
inclusive. 63 pages. 8°. Paper.
Official Register of the United ~tates:
Vol 1. . Legislative, Executive, and Judicial. 876 pages. 4°. Cloth.
Vol 2. The Post-Office Department and Postal Service. 892 p. 4°; Cloth.
List of the additions made to the Librarj of the Interior Department from February
1, 1881, to September 19, 1882. 4 p. 4°. Paper.
Bureau of Education:
Circulars of J r:formation :
No. 1. Organization of Training Schools for Nurses.
No. 2. Proceedings of the Department of Superintendence, 188-2.
No. 3. The UnivePsity of Bonn.
No. 4. Industrial Art in Schools.
No. 5. Maternal Schools in France.
No. 6. Technical Instruct1on in France.
Bulletins:
Instruction in Morals and Civil Government.
National Pedagogic Congress of Spain.
Natural Science in Secondary Schools.
High Schools for Girls in Sweden.
Annual Report for 1880.
United States Entomologfoal Commission:
Bulletin No. 7. Insects injurious to Forest and Shade Trees, by A. S. Packard,
jr. 275 p. 8°. Paper.
United States Geological Surveys Office:
Geology of the Henry Mountains, by G. I{. Gilbert. Second edition. · 170 p. 4
plates. - 4°. Cloth.
RPgulations of the United States Geological Survey, 188~. 51 p. 8°. Paper.
Monographs of the United States Geological Survey. Vol.
The Tertiary History of the Grand Canon District, by C. E. Dutton. 264 p. 4°.
Paper.
Atlas to Yo1. 2.
Annual Report of the Director, 1880-81. 588 pages, 61 plates, 1 map. 8°. Paper.
Office of Indian Affairs:
Laws and Regulations regulating the Trade with Indian T:iibes. January, 1,
1882. 13 p. 8°. Paper.
Annual Report for 1882.
General Land Office :
Instructions to Special Agents of the .General Land Office, issued June 20, 1882.
16 p. 8°. Paper.
United States Swamp Land Laws: Regulations and Decisions thereunder. April
18, 1882. 15 p. 8°. Paper.
Coal Land Laws and Regulations thereunder. July 31, 1882. 7 p. 8°. Paper.
United States National Museum:
Bulletin 11. Bibliography of Fishes of the Pa.ci:fic Coast of the United States
to the end of 1879, by Theodore Gill. 64 p. 8°. Paper.
Bulletin No. 22. Guide to the Flora of Washington and Vicinity. 264 p. So.
Paper.
Proceedings of the United States National Museum. Vol 4. 1882.
United States Patent Office :
Decisions of the Commissioner of Patents, 1881. 537 p. so. Paper.
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United States Patent Office-Continued.
United States Statutes concern· g the Registration of Trade-marks and Labels, including the acts of March 3, 1881, August f), 18t32, and sections 3, 4, 5 of th6
act of Jnne 18, 1874, with the rules of the United States Patent Office relating thereto. Edition of October 1, 1882. 16 p. 8°. Paper.
Rules of Practice in the United States Patent Office. Revised April 15, 1882. 92
p. 8°. Paper.
United States Pension Offico:
Instructions to Examining Surgeons for Pensions, 1882. Hi p. 8°. Paper.
A Digest of the Laws of the United States governing the Granting of Army and
Navy Pensions and Bonnty Land Warrants; Decisions of the Secretary of the
Interior and Rn lings and Orders of tho Commissioner of Pensions thereunder.
272 p. 8°. Paper.
Roster of Examining Surgeons appointed under the authority of the Commissioner
of Pensions. 140 p. 8°. Paper.
General Instructions to Special Examiners of the Ur.ited States Pension ' Office,
1882. 44 p. 8°. Cloth.
Treatise on the Practice of the Pension Bureau governing the Adjudication of
Army and Navy Pensions, l>eing the Unwritten Practice formulated by Calvin
B. Walker, Deputy Commissioner of Pensions. 129 p. 8°. Paper.
NAVY DEPARTMENT.

Register of the Commissioned, ·warrant, and Volunteer Officers of the Unite<l States
Navy, including the Officers of the Marine Corps an<l others. Ja,nuary 1, 1882.
208 p. 8°. Paper.
Register corrected to Jnly 1, 1882. 81 p. s0 • Paper.
Reports of Officers of th,~ Navy on Ventilating an<l Cooling the Executive Mansion
during the Illuess of President Garfiel<l. 13 p. s0 • Paper.
Statistics relating to the Navies of the Worl<l. 1G p. 8°. Paper.
Bureau of Equipment aucl Recruiting:
Instructions r elative to Enli::itments, Discharges, &c., of the United States Navy,
1882. 72 p. 8°. Paper.
Bureau of Navigation:
NaYy Scientific Papers No. 7. Turning powers of ships. 8°. Paper.
Navy Scientific Papers No. 8. Observations for dip. 8°. Paper.
Notes on Navigation, by Commander Harrington. so.
Treaties and Conventions between the United States and other Countries, 18i31881. 8°.
International Code of Signals (corrected edition). s0 •
American Practical Navigator (Bowditch), revise<l edition. 8°.
Usefnl Tables (Ifow<litch), revised e<litiou. 8°.
Hy<lrographic Office :
Hy<lrographic notices for 1881, Nos. 64, GG, Gi-85 and in<lex. 8°. Paper.
for 1882, Nos. 1-60. 8°. Paper.
Notices to mariners for 1881, Nos. i2, er:;, 8G, 87, SD, !)3-108 and in<lex:. s0 • Paper.
1882, Nos. 1-l0G. 8°. Paper.
List of charts pnl>lishe<l during tho quarter ending March 31, 1882. 8 pages. So.
Pa.per.
List of charts publishe<l dnring tho quarter ending June 30, 1882. 7 pages. 8°. •
Pap r.
Li!1t of ch rt po blished <luring the quarter ending Septeru bcr 30, 1882. 7 pages.
So. Pap r.
Chart publish <l <ltmog tbo year:
No. 347. J · nia.ica.
N . 349. lfarbor1:1 of Jamaica.

REPORT ON THE OPERATIONS OF EXCHANGES.

111

Hydrograpbic Office-Continued.
Charts published during the year:
No. 456. Gulf of Yeddo.
No. 906. Wrangel Island.
No. 907. Rodgers Harbor.
No. 908. Rodgers Track.
No. 911 a. Circumpolar chart.
No. 911 b. Circumpolar chart.
No. 912. Arctic Sea.
No. 887. Amazon River, sheet 1.
No. 307. Havana, Cuba.
No. 888. · Amazon River, sheet 2.
No. 889. Amazon' River, sheet 3.
No. 890. Amazon River, sheet 4.
No. 891. Amazon River, sheet 5.
No. 892. Amazon River, sheet 6.
No. 893. Macleirn River, sheet 1.
No. 89-1. Madeira River, sheet 2.
No. 348. Port Royal, Kingston Harbor, Jamaica.
No. 823. South Pacific Ocean, eastern sheet, lower part.
No. 8!3 a. South Pacific Ocean, eastern sheet, upper part.
No. G2~. Coast of Mexico.
No. 920. Port Malaga, Spain.
Nautical Almanac: I
American Nautical Almanac for 1885.
American Na.utical Almanac for 1886.
American Ephemeris and Nautical Almanac for 1885.
Supplement to the American Ephemeris and Nautical Almanac for 1881-1884.
Astronomical Papers of the American Ephemeris, part u.
Astronomical Papers of the American Ephemeris, Vol. I.
Bureau of Steam-Engineering:
Report of the Board on the Mallory Steering ·and Propelling Screw as applied to
the United States torpedo-Loat "Alarm."
Report on the vedette Loats constructed for British and French navies by the
Herreshof Manufacturing Company.
Annual Report f ur 1882.
Admiral's Office:
Annual Report.
Bureau of Medicine an<l Surgery:
Annual Report 1880.
Bureau of Provisions and Clothing:
Pay-table of the United States Navy. New edition.
Bureau of Yards and Docks :
Auuual Report for 1882.
Naval Observatory :.
Astronomical and Meteorological Observations for 1878. 4°.
Appendix 1, 18i8: Monograph of the Ce.n trel Parts of the Nebulre of Orion. 230 P.
43 illustrn.tions. 4o.
Appendi x 2, 1878: Longitude of the Observatory of the Jo~n C. Green School of
Science, Princeton, N. J. 54 p. 40.
Meteorological Observations for 1878. 18 p. 4°.
Appendix: 1. V for 1879. fara.llax of A Lyne and 61 Cygni. (34 p. 4°.
Instructions for observing tho Transit of Venus, Deceruhcr G, 1882, prepared bv
tho commission authorized by Congress. 50 p. 4 plates. '4°.
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POST-OFFICE DEPARTMENT,

Letters of the Postmaster-Gener~! transmitting to the President a letter of special
counsel and the report of Post-Office Inspectors Tidball and Shallcross upon
fraudulent bonds accom1Janying certain bids and contracts for carrying the
United States Mail. 85 p. 8°. Paper.
Reguln.tions to take_effect January 1, 1883, for the guidance of postmasters in the
transn.ction of the international money-order business between the United
States on the one hand and Belgium and Tasmania respectively on th~ other.
S p.
Topogra.pher's Office :
Post Route Maps:
No. 21. Utah.
No. 23. Montana, Idaho, and Wyoming.
No. 26. Oregon and Washington.
PUBLIC PRINTER.

Annual Report for the fiscal year 1882.
STATE DEPARTMENT.

Commer cial Relations of the United States.
No. 14. December, 1881.
No. 15. J anuary, 1882.
No. 16. February, 1882.
No. 17. March, 1882.
No. 18. April, 1882.
No. 19. May, 1882.
No. 20. June, 1882.
No. 21. July, 1882.
No. 22. August, 1882.
SUPREME COURT.

Rul

oi the Supreme Court of the Uui ted States and Rules of Practice for the Circuit
~u<l Di trict Courts of the United States in Equity and Admiralty Cases and Orders
1ll R ference to Appeals from Court of Claims. Revised and corrected. 74 p.

0
Paper.
•
Unit <l. ta.tea vs. J ohn W. Dorsey et al. 152 p.

so.

Paper.

TREASURY DEPARTMENT.

Aonna.1 R port of the Secretary for 1882.
~'.Hi11ul R port of the ecretary for 1882, with tables.

l· 111nuc r port of the ecretary for 1882.
l tP- 1~1 ut f Balances, Appropriations and E xpendit ures for 1881.
onilnu d tat ment of the Receipts and Diabursementt1 of the United States for the
y ar u<l• June 30, 1 1.
Di.,,• of Appr priationa for 1 3.
i • of ·o.vy ppropriationa for t he year 1883.
E tam t • f efici
· · A.
. .
.. ,
nci a m ppropr1ations for 1882. (House Executive Document
0 31
• · , l· ort ·- venth Congress, first aesaion.)
of Appropriations for 1884.
~l titn t , Treasury Department .
d un_der Balance of Ex.hansted Appropriations. Act June 14, 1881.
E c tive Document No. 26, Forty-seventh Congress first session.)
11 O
orty
r act of J uly 4, 1864. (House E xecutiv~ Document No. 23,
· v O
ongr , fir t session.)

t~ng
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Laws relating to National Banks.
Laws and Executive Orders relating to Alaska.
Receipts and Expenditures of the United States for 1875, 1876, 1877.
Synopsis of Department Decisions, December, 1881, to November, 1882.
Report on Mineral Waters, by Special Agent Tichenor.
Report on the Tariff and Customs Laws and Administration, by Special Agent Tichenor.
Report on the Silver Profit Fund, by William Sherer.
Report on Drawback on Sugars, by Special Agent Chamberlin.
The National Loans of the United States from July 4, 1776 to June 30, 1880, by R. A.
Bayley.
Comparative Rates of Wages in the United States and Foreign Countries. (Senate
Executive Document No. 173, Forty-seventh Congress, first session.)
Statistical Abstract No. 4. (House Executive Document No. 133, Forty-seventh Congress, first session.)
Biographical Sketch of the life of Rear-Admiral John Rodgers, United States Navy.
Report on Pleuro-pneumonia by Treasury Cattle Commissi.on. (Senate Executive
Document No. 106, Forty-seventh Congress, first session.)
Report of Commission on the Condition of Winder's Building.
Decision of the Supreme Court of the United States on Sugar in re Merritt vs. Welsh
et al.
·
Report of the United States Assay Commission.
Report on the Di vision of Stationery, Printing, and Blanks, Secretary's Office, by the
Committee appointed by the Secretary of the Treasury.
Supervising Special Agent of the Treasury Department, Annual Report for 1882.
Supervising Architect: Annual Report for 1882.
Bureau of Engraving and Printing: Annual Report for 1882.
Bureau of the Mint: Annual Report for 1882.
Inspector-General of Steam-Vesiels:
Annual Report for 1882.
Revised Rules and Regulations.
Manual of Laws and Regulations.
Laws governing the Inspection of Foreign Passenger Steam-Vessels.
Proceedings of the Thirtieth Annual Meeting of the Board of Supervising Inspect•
ors 1882. Parts 1 and 2.
Bureau of Statistics:
Annual Report for 1882.
Annual Report for 1881, parts, 1 and 2.
Statements Nos. 1-17 of the Annual Report for 1882.
Statements Nos. 26-34 of the Annual Report for 1882.
Advanced Statement of Immigration into the United States for the fiscal year 1882.
List of Merchant Vessels of the United States for the fi,scal vear 1882.
Report on the imports, exports, immigration, and navigatio~ of the United States:
Second quarter, Third quarter, Fourth quarter, 1881-'82.
First quar er 1882-'83.
Preliminary Report on Foreign Commerce of the United States for the fiscal year
1882, including report for June, 1882.
Statement of the Foreign Commerce of the United States:
December, 1881. January, 1882. February, 1882. March, 1882. April, 1882.
May, 1882. July, 1882. August, 1882. September, 1882. October, 1882.
November, 1882.
·
Summary Statements of the Imports and Exports of the United States:
November, December, 1881. January to October, rn82.
Life-Saving Service :
Annual Report of the Superintendent for the fiscal year 1881.
Rules and Regulations of the Board on Life-Saving Appliances.

H. Mis. 26--8

.
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First Comptroller of the Treasury :
Annual Report.
Second Comptroller of the Tn·asury:
Annual Report.
Decisions of the Second Comptroller relative to the pay of officers of the Army
under act of March 2, 18_67.
Commissioner of . Customs:
.Annual Report of the Commissioner for 18~.
List of the principal officers of the Customs Service.
Register of the Treasury: Annual Rep~rt of the Register for 1882.
First Auditor of the Treasury : Annual Report for 1882.
·
Second .Auditor of the Treasury: Annual Report for 1882.
Third Auditor of the Treasury : Annual Report for 1882.
Fourth .Auditor of the Treasury : Annual Report for 1882.
Fifth .Au9itor of the Treasury: .Annual Report for 181;2.
Sixth Auditor of the Treasury : Annual Report for 1882.
Treasurer of the United States:
Annual Report for 1882.
.Annual Report on the sinking fund debt of the District of Columbia for the
:fiscal year 1881.
Annual Report on the sinking fund debt of the District of Columbia for the
:fiscal year 1882.
.Assistant Treasurer of the United States:
Catalogue of blank books and hlanks used in the office of the .Assistant Treasurer of the United States in New York City.
Comptroller of the Currency :
Annual Report for 1882.
Annual Report for 1882, with appendix.
Internal Revenue:
.Annual Report for 1800.
Annual Report, with tables.
CoUection of circulars, specials, decisio~s, a.nd circular letters.
Report on the condition of the Internal-Revenue Service for the fi~cdl ) ear 1882.
Revenue Marine: List of officers of the Revenue Marine Service.
Light-House Board :
.Annual Report of the Chairman, 1882.
Official announcement of the death of Rear-Admiral R. H. Wyman, Chairman of
the Board.
,
Laws relating to the Light-House Establishment passed at the first se8sion of
Forty-seventh Congress.
Light-House List .Atlantic, Gulf, and Pacific coasts of the United States.
Light-House List Northern Lakes and River coasts of the United States.
Lii:1t of buoys, beacons, &c.: First to Twelfth Light-House District.
United States Coast and Geodetic Survey:
Summary of the Annual Report of the Superintendent for 1882.
Tide Tables .Atlantic coast of the United States.
Tide Tables Pacific coast of the United States.
Marin Hospital Service:
Annual Report of the Supervising Surgeon-General for 1882.
R port on Y llow Fever in Texa .
.fedical Officers and .Assi tant Surgeons of the Marine Hospital Service.
WAR DEPARTMENT.

Offi ial Army R gi ter, January, 1 2. 398 pages. s0 • Paper.
R cord of Offic ·r and oldie Killed in Battle and Died in Service during the Florida
ar.
p. So. Paper.
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War of the Reb~llion: Official Records of the Union and Confederate Armies. Series
I. Volumes 4· and 5. 4°. Cloth.
Alphabetical Catalogue of the War Department Library (including Law Library),
Authors and Subjects, 1882. 325 p. 4°. Paper.
Report of an inspection of the Artillery School at Fort Monroe, Virginia, May, 188-2.
27 p. 8°. Paper.
Regulations of the Army of the United States, and General Orders in force on the 17th
of February, 1881, with an appendix containing all military laws in force February 17, 1881, not contained in this code. 1,385 p. 8°. Paper.
Adjutant-General's Office:
Report of Lieut. Gen. P. H. Sheridan of his Expedition through the Big Horn
Mountains, the Yellowstone National P~rk, &c. 34 p. 2 maps. 8°. Paper,
Laws, Rulings, and Decisions Governing the Military Crime of Desertion, compiled
by Fred. F. Wilson, 1882. 80 p. 8°. Paper.
Subject-index to the General Orders of the War Department from January 1,
1861, to December 31, 1880, compiled by Jeremiah C. Allen. 506 p. 8°
Paper.
General Orders :
For 1881, Nos. 77, 78, 80, 81, 82, 84-89; 92, 93, and index.
For 1882, Nos. 1 to 120 . .
Orders for 1881, Nos. 67-70, and index. 8°. Paper.
1882, Nos. 1 to 66. su. Paper.
Bureau of Military Justice:
Annual Report of the Advocate-General for 1882.
Chief Signal Office:
Professional Papers No. 1. Solar Eclipse.
Professional Papers No. 3. Auroas.
Professional Papere No. 4. Tornadoes.
Professional Papers No. 5. Time Balls.
Instructions to Voluntary Observers of the Signal Service. 108 p. 8°. Paper.
Daily Bulletin of Synopses, Indications, and Facts October, 1877.
Engineer Bureau:
Extracts from the Reports of Decisions of the Supreme Court of the United States
concerning navigable waters, repaying proprietors, bridges, boundaries between States, eminent domain, title to cetj;ain lots in Washington City, contracts, compiled by John G. Parke, Lieut. Col. of Engineers, 1882. 264 p.
8°. Paper.
Professional Papers, No. 23: Report upon Experiments and Investigations to Develop a System of Submarine Mines. 444 p. 4°. Paper.
Decrease of Water in Springs, Creeks and Rivers, by Gustav Wex, translated by
Major G. Weitzel, United States Army. 57 pages. 8°. Paper.
Translations of Treatises on Improvements of Non-tidal Rivers, by Maj. William
E. Merrill. 4o. 129 p.
Contributions to the Theory of Blasting or Military Mining, translated by Capt.
C. W. Raymond.
Annual Rer,ort 1881. 3 vols., with maps. 8°. Cloth.
Professional Papers No. 24: Report on the Primary Triangulation of the Lake
Survey, by Lieut. Col. C. B. Comstock. 4°. Cloth.
Laws of the United States relating to the construction of bridges over the naviga~
ble waters of the United States from March 2, 1805, to March 3, 1881, compiled
under the direction of Lieut. Col. John G. Parke.
Compilation of Opinions of Attorneys-General relative to acquisition of lands,
contracts, &c., Vols. 1 to 16 inclusive, compiled under the direction of Lieut.
Col. John G. Parke.
Annual Report for 1882. 3 volumes. 8°. Cloth.
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Headquarters of the Army:
Map illustrating the defense of Savannah, Ga., and the operations resulting in
its capture by the Army commanded by Maj. Gen. W. T. Sherman.
" Map illustrating the operations of the Army under command of Gen. W .. T. Sherman, in Georgia, from May 5 to September 4, 1864.
Annual Report, 1882.
Ordnance Bureau :
Ordnance Notes 173. Machine Guns-Their status in warfare.
174. Italian 100-ton Gun.
175. Dephosphorization of Iron and Steel.
176. Vent Punch and Gimlet.
177. Friction Primers for Cannon.
178. Flank Defense.
179. Infantry Equipments.
180. Krupp's Ballistic Tables.
181. . Photography-Gunpowder Analyses.
182. Field Artillery.
183. Modern Rifles.
184. The Attack on Armor-clad Vessels by Artillery.
185. Cartridges-Friction Primers.
186. The National Defenses of England.
187. Modern Ordnance.
188. Telescopic Sight.
189. Army Wagon Transportation.
190. Mechanical Motion.
191. Report of Sea-coast Artillery Practice.
192. Metrical into United States Measures.
193. The Le Bouleuge Chronograph.
194. Field Gun Carriage.
195. On the Metallurgy and Manufacture of Modern British Ordnance.
196. On the Application of Solid Steel to t,he Manufacture of
Small-arms, Projectiles, and Ordnance.
197. Notes on the Manufacture of Small-arms1 &o., at the Royal
Small Arms Factory. Enfield Loch.
198. Machine-guns, and how to use them.
199. Small-arm 1''iring.
200. Range and Position Finding-Past and Present.
201. Report on Cranston's Safety Lighting Att,achment for Lanterns for the Life-saving Service.
202. The Folger-Michelson Denllimeter.
203. The Progress in Naval Artillery from 18G5 to 1880.
204. Firing Investigations of the Steel Works of Frederick Krupp,
made at the Meppen Firing Ground.
205. The Question of Heavy Guns.
206. Fire Upi;etting Machine.
207. Torpedoes-Their disposition and radius of destructive
effect.
208. Recent Experiments with a 11-inch Compound Armor Plat"
at Shoeburyness.
209 . .A. proposed Armament for the Navy.
210. Type of Armored Vessel and Cruiser best suited to the needs
of the United States.
211. The United Stat s Steamer Alarm.
212. Chemical Theory of the Combuation of Gunpowder.
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Ordnance Bureau-Continued.
Ordnance Notes 213. The Development of Armor as applied to Ships.
214. Preservation of Wood.
215. The Employment of Torpedoes m Steam-launches against
Men-of-war.
216. The Supply of Ammunition to Infantry on the FieldofBat,tle
217. Wallace's Intrenching Tool.
218. The Interior Economy of a Prussian Regiment.
219. A Short Narrative of the Afghan Campaigns of 1879-'80-'81,
from an Engineer's point of view.
220. Magazine Rifles.
221. Krupp Experiments.
222. Explosives: Notes on Nitro-Glycerine.
223. Bombardment of Alexandria by the English July 11, 188~.
224. Rifled Howitzers and Mortars.
225. Deviations of Small-arm Projectiles.
' 226, Fortress Warfare.
1
227. Training of Garrison Artillery, &c.
2'28. Determination of the Value of "C." Didion's l!'ormula.
229: Steel for Structures.
230. The Theory of the Gas Engine.
231. Instructions for use of the Frankford ArsenAl. Hand tools
for unloading Cartridges.
232. Some Considerations respecting Desertion in the Army.
_ 233. The Theoretical Rifle (El Fusi! Racional).
234. Some Thoughts about the Future of our Army.
Notes on Con1;1truction of Ordnance :
1. Resistance to Decullasement (unbreeching) in Breech-Loading Cannon.
2. Recapitulation of Experiments on Cast-steel Hoops.
3. Plan of Gun Construction; Cast Iron strengthened with Bands of cold-hammered or cold-rolled Steel.
4. Mechanical Tests on the Resistance of Metals.
5. Verification of the Hooping for Cannon in the Italian Service.
6. The resistance of Hollow Cylinders and of Cannon; new studies.
7. The resistance ~f Hollow Cylinders and Cannon; new studies.
8. Trials of Expanding Sabots for Projectiles; Rifle Muzzle-loading Mortars.
9. Resistance of Metallic Tubes, Simple and Compound, with application to the
Construction of Cannon.
·
10. Resistence of Simple 11nd Compound Metallic Tubes with application to the
Construction of Cannon.
11. Special Elasticity; Experiments to determine its Value anil. Deductions concerning its application for increasing the Advantages derivt:'d from the
Use of Hoops in Gun Construction.
12. Treatment of Steel.
13. Fabrication of Cannon in France.
14. Experiments on Hooping 9" .45 guns.
15. Physical Properties of Metals.
Pay Department: Annual Report for 1882.
Quartermaster-General's Office:
Fuel for the Army, 1882.
Uniform for the Army, 1882.
Specifications for means of transportation of paulins, stoves, ranges, lamps, and
fixtures for use in the United States Army in 1882.
Annual Report for 1882.
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Subsistence Department:
Notes on bread making, permanent and field ovens and bake houses, prepared by
direction of the Commissary-General of Subsistence, J:>y Maj. George Bell, C.
S., U. S. A., with extracts from notes on flour by the same officer. 143. p. 8°.
Paper.
Annual Report, 1882.
Army Ration: Issue and convertion tables.
Surgeon-General's Office: Index Catalog'iue of the Library. Vol. 3. 4°. Cloth.
United States Geographical Surveys West of the One Hundredth. Meridian:
Final Report Vol. 3, Supplement: Report upon Geological Examination in Southern Colorado andNorthernNew Mexico. 420 p. 36 p. appendix. 4°. Cloth.

REPORT OF THE ASSISTANT DIREOTOR OF .THE UNITED"
STATES NATIONAL MUSEUM FOR 1882.
F. B.A.mn,
Director of the United States National Museum:
Sm: I have the honor to submit herewith a report upon the work of
the Museum for the year 1882, in which ~re included certain suggestions relative to the administration of the Museum, which may at some
future time, either in their present form or with modifications, be recommmded for adoption.
Very respectfully,
G. BROWN GOODE, .
Assistant Director.
u. s. NATIONAL MUSEUM, January 1, 1883.
Prof.

SPENCER

With the beginning of the year 1882 systematic work in the reorganization and installation of the collections may be said to have been
fairly commenced. Although something had -b een accomplished in the
three or four months prior to the above date, the work was, for the most
part, experimental. The year 1882 may, therefore, be regarded as the
first year of the occupation of the new building.
On January 1, 1882, was issued Circular No. 1, cont,aining a plan of
organization and regulations. This pamphlet contains 58 pages, and
in it are defined the limits of each department of work, the duties of every
officer, and the routine to be followed in each kind of administrative
work.•
This code of regulations h~s been systematically enforced during the
year with consequent important improvement in the efficiency of each
department.
Gases.-Much thought and time have been expended in making experiments for the purpose of ascertaining what forms of cases are most suitable for the exhibition of our collect.ions. Old patterns have been modified and new ones invented. A detailed account of these experiments,
and their results, will be submitted at some future time. Four thousand
five hundred and eighty-six cases and boxes of various patterns have
been received, as specified in the accompanying schedule. They have
* See Appendix to Proceedings United States National Museum, Vol. IV, following
page 534.
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been, as a rule, constructed by contract after the specifications had beeri
submitted for competition to a number of reliable firms in Washington1
Baltimore, and Philadelphia. The glass has been imported free of
duty, the locks and other hardware purchased of manufacturers, a ·
the finishing of the wood-work, the setting of the glass, and the fitti g
up of the interiors with shelves, and otherwise preparing them forte
reception of specimens, have been done by a force of men working in t e
Museum building, paid by the day or job, as was found in each prticular instance to be more economical and satisfactory.
The adoption of a peculiar style of case, known as the "unit-b ,''
for the exhibition of many classes of objects, has rendered it necess ry
to employ a number of mechanics in mounting the specimens for isplay. In this work several women have been employed, . who b re
proved to be industrious and skillful.
The following is a list of cases in use in the Museum and Jor t
most part received during the year:

t

Case A (3. 3). Pier uprights, 8' 6" x 3' 3" x 9'. _.... . . _. . . . .
~
B (4. 4). Floor uprights, 8' 6" x 4' 4" x 7' _ . . . . . . . . . . . .
1
B (3. 3). Floor uprights, 8' 6" x 3' 3" x 7'. . . . . . . . . . . . . .
30
C (1. 3). Door screens 8' 6" x 1' 3" x 7' .. . ........ _ . . . .
25
C (2. 2). Door screens, 8' 6" x 2' 2" x 7' . ". . . . . . . . . . . .
28
D (1. 3). Sliding screens, 81 6" x 1' 3" x 7' . . . . . . . . . . . . .
55
D (2. 2). Sliding screens, 8' 6" x 2' 2" x 7' ........... 11
E. 'Flat screens .. _.. ~ ..... _........ . .......... _..
53
F (1. 2). Fold screens, half pillar ...... _. __ . . . .. . . . . . . . .
11
G. Slope screens . _........ _.............. _. . . . . . .
1
H. Table uprights _. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
21
I. Unit tables _. _. _............. ............. _...
91
J J2 J4. Unit drawers ................ _............ . .. . 2,490
K. Unit boxes ................... __ ..... __ ....... . 1,606
4
L. Wall uprights ....... __ . . _......... _......... .
N. Gothic alcoves .. __ . _ ............. . .. _. _...... .
18
6
O. Basement drawer-storage. . . . . . . . . . . . . ... . •...
14
P. Sectional library cases . . . . . . . ................ .
29
Q. Standard shelf-stacks . __ .. _........... _....... .
30
R. Standard pigeon-hole stacks ..... _............. .
22
S. Quarter tables . _. . . . . . . . . . .......... . ........ .
1
Trophy eases ... _.......................... _.. .
1
Costume cases ... _.. _... _.............. _...... .

4,586
Label . - imilar xp riment have been made in regard to labels,
f ype and c lor of paper and methods of arm ny iff r n t. ·]
rangemen haYing been trie<l. It ha been found necessary to employ
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a printer to operate the presses belonging to the Museum, and his services have been particularly valuable in this work of experimenting.
One of the chief obstacles to the labeling of the collections has been
the uncert~inty as to what form of label should be used, while another
difficulty, equally embarrassing, has been experienced in endeavoring to
decide exactly how much descriptive matter might properly and effectively be printed on a given label. Nearly 1,20_0 objects have, however,
been finally labeled, and this work is rapidly advancing.
Fitting up Laboratories.-Several of the curators' laboratories have
been fitted up with storage cases and furniture, and are now better supplied with conveniences for work than ever before. Among these may
be specially mentioned those in the departments of birds, fishes, mollusks, insects. mvertebrate fossils and fossil plants; and the increased
facilities for work thus afforded to the several curators cannot fail to be
productive of great general advantage to the Museum.
Monthly Reports.-During the year each curator and chief of department has submitted to the Director a monthly report of the operations
of !\is department.
Storage and Archives.-The Registrar, Mr. S. C. Brown, has had in
charge the Department of Registry and Storage, his duties being the
keepiug of the registry books, the reception and assignment of packages,
the packing and unpacking of boxes, and the acknowledgment of donations. He has also had in charge the department of archives. The
storage rooms have been entirely rearranged and a card-catalogue of
their contents prepared, and the records of the year have been carefully
kept, in accordance with the requirements of the new code of regulations,
besides which considerable progress has been made in the work of arranging in a similar manner the accumulations of past years. The rules for
the administration of collections, as specified upon pages 25 and 26 of
the '' Plan of Organization," already referred t,o, have been faithfully put
upon trial by the Registrar, and have been found thoroughly practicable
and much to the advantage of the general service of the Museum.
Library.-The Librarian, Mr. Frederick W. 'rrue, has successfully
carried out the regulations and specifications issued in the "Plan of
Organization," on pages 37 and 38. The establishment of the central
and sectional libraries has been perfected, and a complete card catalogue prepared.
The Library is now estimated to contain 5,800 books and ·5,500 pamphlets.
The Library room -has been remodeled and ,enlarged during the year,
and will now accommodate conveniently at least 10,000 volumes. Fuller
details may be found in the report of th~ Librarian.
Publications.-Volume IV of the "Proceedings of the National Museum" for 1881, has been published, under the editorship of Dr. T. H.
Bean. It is a book containing 534 pages, with an ai,pendix consisting

122

REPORT ON NATIONAL MUSEUM.

of eighteen circulars (i~ all 14i pages), .explanatory of the work pro.
posed for the Museum. A list of these circulars is here appended.
Pages.

No.
No.
No.
No.
No.
No.

1.
2.
3.
4.
5.
6.

Plan of organization and regulations.................................
Circular addressed to friends of the Museum .......... . ~.............
Circular in reference to petroleum collections . . . . . . . . . . . . . . . . . . . . . . . .
Circular concerning the department of insects........................
Establishment and officers.......................... . ................
Classification and arrangement of the materia medica collections. By
James M. Flint, surgeon, United States Navy .. .. .. . ...... .... .....•.
No. 7. A classification of the forms in which drugs and medicines appear and
are administered. By James M. Flint, surgeon, United States
Navy.......... .• • •• . . . . . . • • • .• • • • . . . • . . . . . . . . . .. • . . . . . . . . . . . . . . . . .
No. 8. Memoranda of collectors of drugs for the materia medica section of the
National Museum. By James M. Flint, surgeon, United States

58
2
2
1
2
2

7

Navy..............................................................

2

No. 9. Circular in reference to the building·stone collection . . .. . . . ... . .. . •..
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Bulletin 19 of the Museum, consisting of Mr. Samuel H. Scudder's
'' N omenclator Zoologicus," has been published during the year; also
Bulletin 11, consisting of · Prof. Theodore Gill's "Bibliography of the
Fishes of the Pacific Coast;'' Bulletin 22, consisting of Mr. Lester F.
Ward's" Guide to the Flora of Washington and Vicinity;" and Bulle·
tin 24, consisting of Dr. H. C. Yarrow's "Check-List of North Ameri·
can Reptilia and Batrachia," complete the list of those published in
1882. Bulletin 23 has been sent to press. Bullet.ins 16 and 20 have
been passing through the press during the year, but have not yet been
issued.
Dr. Bean has prepared a list of the publications of the Museum, with
indexes. This. has been printed in Circular 18, and is of great aid in
the consultation of the matter which has been published by the Museum
during the last seven years. It has not yet been found practicable to
issue, from time to time, as provided for in Section C of the "Plan of
Organization," the list of accessions to the Museum, although the desirability of such a publication· as this is growing constantly more ap·
parent.
Duplicates and .Exchanges.-During the year 1882 there were only
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three of the departments of the Museum that attempted any regular
distribution of specimens, viz :
Specimens.

Department of birds . . . . . . • . . . 32 packages, 597 s:pec,ies ........•....... - - .
Department of invertebrates .. 30 packages...................... . . . . . . . . . .
Department of minerals . . . • • . 30 packages, 793 species . . . . . . . • . . . . . • • • • . .

892
9, 98&
995

A total of ..•••.. ~.... . . 92 packages...... . . . • • • . . . . . . • . . . • . . • . . . . . . . 11, 873.
There were also sent from the Museum to individuals and collectors in the
:field 312 packages, consisting of single specimens, small lots, and collecting
:materials, aggregating 518 specimens • • • • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
518;
Making in all . • . • • • • • • • . . . . • . . . . . . . • . . . . . . . • . . • • • • . . • . . . . . . . • . . . . . . . . 12, 391

During the year, 102 applications for specimens were received from
museums, schools, and individuals; and of these and previous applications on file, 98 have been supplied in whole or in part.
The total number of specimens distributed prior to the close of 1882 is.
about 435,000.
Property and Supplies.-Operations in this department have -been
greatly facilitated during the year by the introduction of two important measures.
There is now only one order-book, which is kept in the office of the
.Assistant Director, and no supplies, however small, can be obtained
without the filing of a formal requisition specifying the probable cost of
the articles required. The requisitions approved are numbered to correspond with the serial numbers in the order-book, and are filed away forreference. E-very expenditure is thus placed on record, and the sum
total of the prices entered on the order-book, together with the amount
of the regular pay-roll, will, at the end of any month, indicate exactly
the amount of liabilities for the month. A requisition for the hire of
a laborer for half a day is treated in the same manner as that for a
large order of goods.
In addition to this, a property clerk has been appointed to take thecharge of unpacking and cataloguing every article of furniture or supply
received, of issuing the same upon "house requisitions,". and of preparing a semi-annual report, thereby relieving the Superintendent of thelabor and responsibility of ~his work.
Mr. C. W. Schuermann was appointed property clerk on July 1, 1882,.
and has been efficient in bis work. He has submitted perfect inventories of all articles in the several buildings~ and also statements of the
exact quantity of each kind of article received during the year, balanced by a report of the quantity of each article now in stock and theexact disposition of such articles as have been issued upon requisition ..
The property clerk bas also been charged with the duty of inspect~
ing and reporting upon each article of furniture and an supplies purchased for the Museum.
Accounts.-.A.s heretofore, all accounts have been administered underthe direction of the Ubief Clerk of the Smithsonian Inst_itutlon, and an
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payments have been made through his office. The question of receipts
and expenditures will not be discussed in this report, since it is in·
-eluded, as hitherto, in the report of the Executive Oomm.ittee of the
Board of Regents of the Smithsonian Institution.
Buildings and Labor.-Under the administration of Mr. Henry Horan,
:superintendent of the buildings, the watchmen, mechanics, and the
Jaborers have rendered exceedingly efficient service. The published
regulations• have been put into effect, and found not only practicable,
but of great advantage in promoting the efficiency of all departments.
There are now upon the permanent roll in this department one
superintendent of buildings, two assistant superintendents of buildings,
one engineer, one assistant engineer, three firemen, three carpenters,
two painters, one mason, twelve· watchmen, four janitors, twenty labor.ers, four messengers, and two cleaners.
In addition to the permanent force, several mechanics, chiefly carpenters, have been working, under the direction of the superintendents,
-0n the construction and fitting up of cases. It has been found more
,economical and satisfactory to build cases in this way than to put them
-0ut by contract, but lack of room has rendered it impossible to do this
.except in a few instances. The regular employees of the Museum have,
as in former years, been required to wear a simple uniform. The cleanliness of the building and its preservation in good repair, as also the
,.g eneral public-comfort service, have been efficiently attended to.
The safety of the collections has been more carefully guarded during
this year than hitherto. The numerous private doors in the old building have been closed, and a watchman is now stationed at every entrance. No persons, except officers of the Museum, are allowed to
-carry packages out of the buildings without a written pass, and no
-0ne is allowed to carrry umbrellas or canes into the exhibition halls.
These rules have caused considerable dissatisfaction, both among employees and visitors; but in my opinion strict custody is absolutely
necessary for the safety of the collections. Even now it is impossible
tu keep people from handling and disfiguring objects which are not
-covered with glass; and on Saturdays and other holidays it is necessary
to employ a considerable portion of the laboring force in guarding UD·
-covered objects in order to prevent visitors from carrying them away
piecemeal. One of the worst annoyances with which we have to contend is the mania of the "relic-hunter," who, devoid of all conscience,
oe not hesitate to break off and carry away with him pieces of any
-0 d cts that may come within hi grasp, especially such as are the more
in re ting on account of bi torical as ociations. The more precious
th object , the greater i hi greed for .the possession of fragments.
The num er of p r on employ d in guarding and caring for the
uilding eem at fir t igh , unnece. arily large, and it certainly is a
• "Plan of Organization and Regulations," Article cxL (on requisitions), Appendix
·o. 1 to Proceedings of United States National Museum, Vol. 1v.
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cause of great regret.that it should be necessary to expeud so much of
the appropriation in this manner; but experiments, made with a view
to reducing _ the number of this body, have forced me to the conclusion
that it should be increased rather than decreased.
Electric Service.-The ·electrical service is being slowly .p erfected, under
the supervision of Mr. W. J. Green, electrician. Extensive systems of
telephones in the ·s everal buildings, as well as at the residences of three,
or four of the chief executive officers, have aided in facilitating business,.
and have enabled us to dispense almost entirely with messenger boys~
I here present a description of the electrical service a& at present
arranged. · In the electrical room of the National Museum are the following articles of apparatus :
One 50-drop telephone switch-board, with 34 connections, 14 of which
are in the National Museum, 9 in the Smithsonian building, and 11 outside. There are 5 ordinary electric lamps, and 2 electric lamps for photographic purposes, with dynamo-electric machine and resistance-box.
There is also a 100-drop annunciator, to which are connected 300 windows and 85 doors throughout the Museum building; 1 large watch-clock
for recording on paper dials the time signals which the watchman turns
in from the 12 clock stations throughout the building as he makes his
patrol; and one alarm box of the district Telegraph Company. In the
Smithsonian building there are 9 clock stations, controlled in the same
manner as those in the Museum building, and also a special telephone
connection with the city-.
PreparaUon of Specimens.-The work of the preparators has been extensive and important. Mr. Joseph Palmer, chief modeller, has been
engaged during a large part of the year in mounting the skeleton and
cast of a humpback whale, 32 feet in length, which now stands in the
south main hall. This is the largest cast of an animal that has yet been
made, and is unique in conception. Viewed from the left side, the visitor
sees the cast of a whale in the attitude of swimming through the water.
Standing on the right he sees the concavity and inner outline of the
half cast, in which against a suitable background is mounted the articulated skeleton of the animal. Mr. Palmer has also made during the
year a number of casts of smaller whales and of :fishes, and his assistant,
William Palmer, has devoted several months to making a papier-mache
cast of the model of the town of Zuni, which was prepared by Mr. Mindeleff under the direction of the Bureau of Ethnology. Mr. Wm. T.
Hornaday was appointed chief taxidermist on March 16, 1882. Among
the important objects mounted by him during the year are a young
African elephant, a polar bear, and a cinnamon bear. Mr. Hem::y Marshall, taxidermist in the department of birds, has mounted about 450
specimens in a very satisfactory manner. Mr. A. Zeno Shindler, artist,
has been employed almost entirely in repainting the collection of fish
casts.
Mr. J. Hendley bas devoted much time to repairing broken speci-
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mens, and duriiig the past five months has been employed in making
dummies for the display of various costumes in the posses8ion of the
Museum .
.A.ccessions.-The number of packages received by the Registrar during the year was 10,045, of which 5,401 were cases and parts of cases
paid for from the "furniture and fixtures" appropriation, while 1,287
were received through Mr. Thomas ·Donaldson from the permanent exhibition on the Centennial grounds at Philadelphia, having been trans.ported hither in December in seventeen freight-cars. The remaining
3,357 were packages received in the ordinary course of administration.
Number of Visitors.-Since the 8th of February the janitors at the
doors of both buildings have registered the number of visitors by means
of a tally machine, and it has been ascertained that the average daily
number of visitors to the Museum building has been 535, and to the
Smithsonian building, 488. The total number of visitors for the year,
calculated upon this basis, has been, for the Museum, 167,455; for the
Smithsonian building, 152,744.
Lectures.-During the year the Biological Society has, held its meetings regularly in the lecture-room of the ·Museum, and two courses of
lectures have been delivered in the same apartment.
The first of these, the Saturday lectures, under the direction of a committee of the Biological and Anthropological Societies, were given on
Saturday afternoons in March and April. These lectures, eight in number, were attended by audiences of 500 to 900 people. In December a
course of" young·folks'" lectures, under the same auspices, was begun,
and twelve lectures were delivered. These were attended chiefly by
teachers and advanced scholars of the public schools and seminaries of
the city. Many of these lectures were illustrated by specimens from
the Museum, or have had a definite bearing upon its work, and it is
hoped that they have increased its popularity and efficiency~
The first lectures were delivered in the northwest range, which was
fitted up with considerable care as a lecture-room; but it was soon djscovered that this was not large enough to accommodate the audiences
in attendance, and accordingly the west-north range, which is 26 feet
long~r, was fitted up, and the old lecture-room abandoned.
The Extent of the Museum.-.An attempt has been made by the curators
of the several departments to estimate the total number of specimens
in the Museum. , This e timate i at present only a partial one, but it
may not be amiss to quote it results for the departments which are
sufficiently organized to permit it.
Specimens.

Department of antiquities .............•...........•••................••.
Department of mammals ...•.. .. .............•...................••......
Department of birds ...•.....................•...........................
D partmen of reptiles .................................••................
partmen t of fishes .................................................... .
parlment of mollu ks (catalogue entries, it being impossible to estimate
the nnm ber of specimens) ..............•.••........ __ ....•............

35,512
8,265

44,354
26,258

50,000
33,375
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Specimens.

Department of insects. ____ . _. _.. . ....•............... - ......••. - - .. about
1, 000
Professor Riley'i; private collection .••••............•.. -- . - . - - . -. . . . . • .
150,_000
Department of marine invertebrates .............. Impossible at present to estimate.
Department of fossil in vertebrates .........•..... Impossible at present to estimate.
Department of minerals ..... ___ ......••.......... Impossible at present to estimate.
Department of rocks and building-stones; in reserve series ... - .... - . • • • •
9, 075
Department of metallurgy and economic geology .......•.... Impossible to estimate.
DEP .ARTMENT OF · ANTIQUITIES.

The arrangement of the collections in the department of antiquities,
under the administration of Dr. Charles Rau, is, as it has been for some
years past, more perfect than in any other in the Museum. To this
department will eventually be devoted all of the upper exhibition hall
in the older Museum. At present the upright floor-cases and more
than half of the wall cases are filled with specimens belonging to the
department of arts and industries, the implements and manufactures of
partly civilized races of the present day. These are being removed as
rapidly as possible to the new Museum.
The unexpected delay in transferring the ethnological and industrial
materials to the new Museum has retarded Dr. Rau's contemplated rearrangement of portions of this collection in the upright floor-cases
A few, however, have been emptied, and in these, special mound collections have been placed, with excellent effect.
·
During the coming year (without question) an additional number of
these cases will be emptied, thereby providing space for a much more
striking presentation of the relics of prehistoric man than at present.
Embarrassment has also -been caused by the fact that prehistoric
objects and modern ethnological and industrial material have hitherto
been entered indiscriminately in the same register, and that, with the expansion of the scope of the Museum and the separation of modern and
ancient material in the two buildings, these combined catalogues are
very inconvenient. The work of making a duplicate copy of the catalogue has already been begun.
Dr. Rau reports the following as the number of specimens at present
under his charge: Total, 35,512, of which 21,217 are on exhibition, 7,748
are in the reserve series, and 6,547 are duplicates.
•
The total number of accessions has been 3,569, of which 2,554 were
acquired by gift, 353 by exchange and purchase, 511 from explorers employed by the Smithsonian Institution, and 141 by deposit. Two lots
of duplicates, containing, respectively, 27 and 171 specimens, have been
distributed.
Four papers have been published by the curator of this department
during the year, and in the "Proceedings" of the Museum, volume 1v,
was printed a list of his publications relating to anthropology which
appeared between 1859 and 1882-fifty-two titles in all.
Dr. Rau has been engaged during the year in the preparation of an
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extensive illustrated work upon prehistoric fishing in Europe and North
America.
DEPARTMENT OF ARTS AND INDUSTRIES.

When, in 1857, the Smithsonian Institution assumed the custody of
the collection of th-0 United States Exploring Expedition, together with
the miscellaneous material which bad gathered around this nucleus. a
great quantity of material was transferred to the Smithsonian building
which has not to this day been classified and placed upon exhibition.
The rapid growth, especially during the past decade, of the collections
illustrating the ethnology of N ortb American Indians, and especially
of prehistoric objects from this continent, has absorbed the attention of
all who were interested in. this department of the Museum. A year ago
the majority of the foreign ethnological object.s were, on account of lack
of room, packed up or crowded together in a. too limited amount of caseroom. At the close of the Centennial Exhibition the Museum received
from foreign Governments great quantities of material exhibited at
Philadelphia, which, while possessing an undoubted ethnological interest, could not in many instances be displayed in the manner usually
adopted in ethnological museums.
The material received from Philadelphia in 1876 was for several years
stored in the Armory building. On completion of the present Museum
building, and before the collectionA could be transferred to it, it became:
necessary to decide by what method the stored material (other than
zoological, botanical, geological. or mineralogical) could be most effectively classified for purposes of ~tudy and exhibition.
After a careful consideration of the methods of the large museums of
Europe, the officers of the Museum agreed that the ordinary classification by races or tribes would in this case be less satisfactory than a,
classification based upon function.
In the report of the Smithsonian Institution for 1881, pages 117-1221
and also in circular No. 13, of the National Museum, the Assistant Director presented a provisional outline of a plan of classification for the Museum. This classification, while its purpose was to embrace every kind
of object which could possibly be exhibited in the Museum, was especially
full in those parts which related to the arts and industries, forty-nine
out of the sixty-four primary classes relating to this group of museum
material. The general idea of the classification, as there explained, is.
that the collections should constitute a museum of anthropology, the
word "anthropology" being applied in its most comprehensive sense..
It should exhibit the physical characteristics, the history, the manners
pa t and pre ent of all races civilized and savage, and should also illustrate human culture and industry in all their phases; the earth, its
phy ical tructure, and its products are to be exhibited with special
reference to their adaptation for use by man. The so-called " natural
hi tory" collection are grouped in separate series, which are to be
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arranged in accordance with the well-tried methods prevailing in naturalhistory museums, and which would, of course, occupy a very large portion of the space and the attention of a majority of the staff, as at present constituted, but which, at the same time, should illustrate and
supplement the collections in industrial 'and economic natural history.
Some experiments have already been made with reference to the feasibility of this plan of arranging tbe exhibition series, but I am not yet
prepared to recommend its final acceptance.
The adoption of this plan would necessitate the grouping together, in
continuous series, of objects which had never before been placed ·side by
side in any museum. If the evolution of any given industry or class of
objects is to be shown, the series should begin with the simplest types
and close with the most perfect and elaborate objects of the same class
which human effort has produced.
In the textile industry, for instance, at one extreme is shown the simple
whorl of stone or terracotta, used by savage or ~emi-civilized man, together with the archaic representative of the same, surviving among
rural members of the most highly civilized races; these being supplemented by the threads and the simple woven fabrics produced by them;
on the other hand, the_steam spinning apparatus and the power and
Jacquard looms .
. Much attention bas been devoted during the year to experiments for
determining the manner in which the idea of this classification can best
be carried into effect. It is not possible within the limits of this report
to describe what bas been done. In fact a full account of them at present would be premature. The practicability of the scheme can best be
judged of by an examination of the one or two groups, such as the
materia medica collection, the collection of musical instruments, and the
portion of the costume collection, which are already partly installed.
The department of arts and industries with the growth of the Museum
will naturally be divided into a number of independent sections, each
under the charge of a curator. In its present partially organized condition it is u~der the special charge of the Assistant Director. The section of materia medica has, however, been entirely under the control of
Dr. James M. Flint, U. S. N., detailed for this service by the SurgeonGeneral of the Navy. Mr. J. King Goodrich has since the first of
November been acting as assistant, devoting particular attention to the
arrangement of the musical instruments and the costumes, while Mr. ·
A. Howard Clark bas been engaged in the reorganization of the section
of fisheries. The section of building-stones and stone-working has recently been assigned to Mr. George P. Merrill.
This department at present occupies nearly all of the northern half of
the Museum building. No assignment of space has been made to
special subjects. The extremely flexible system of cases which has been
adopted permits us to arrange the collections in very small subdivisions.
H. Mis. 26--9
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The unit of bulk is a glass-covered box 24 by 30 inches. When sixteen
of these boxes are filled with specimens and labelled, they are grouped
together by sliding them into place in a specially prepared frame.
When several of these groups have been arranged, if a different order of
sequence seems preferable, the work of re-arrangement can easily be ac.
complished by giving a few words of instruction to a mechanic, who
changes the position of the unit boxes in the screens. We thus have an
immense advantage over those museums which have fixed cases of
large dimension, and which must needs, the:::-efore, assign from the
first a definite amount of space to each class of objects. Our policy has
been to mount objects in the unit boxes as rapidly as small groups could
be brought together, the only limitation being that objects derived from
different races or nations should not be mingled in the same box. By
this means, if at any time a rearrangement by race criteria seems desirable for any special purpose, it can be effected without difficulty. For
instance, let us suppose that all the objects in the department of arts
and industries had been arranged according to function-all the pipes
together, all the weapons together, all the foods together and all the
games and amusements together. If the Eskimo or Japanese objects
are to be studied or lectured upon, it is simply necessary to go through
the halls, and to mark upon ·the glass front of each small unit case with
French chalk, to withdraw these unit boxes from the screens, and to
,close up the gaps by sliding the unit boxes closer together and removing
the screens, which are thus thrown out of use.
It is, of course, impracticable to arrange everything in the unit boxes.
Many other similarly flexible systems of installation are employed which
will be described in a future report.
In the above remarks I have attempted simply to explain the principle of our methods.
At the end of the year about 500 unit boxes had been filled, and about
500 labels had been printed. The work of preparing descriptive labels
is very laborious, and the subject of labels has received almost as much
study <luring the year as that of cases.
It is impossible at present to form any estimate whatever of the extent of the collections in this department. There are over 60,000 entries
in the ethnological catalogues. A large number of these relate to prehistoric objects which are not assigned to the department of arts and
industries, while great quantities of objects still remain unentered. A
·great quantity of others properly belonging to this department are entered in the catalogue of the department of mineralogy and other
departmen of the Mu enm.
The numb r of entries during the year in the catalogue, exclusive of
archreological pecimen , ha been 7,875. At the close of another year
the curator hope to pre en t a careful estimate of the condition and
ca.pa iliti~ of th dep rtment.
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DEP.A.RTMEN'.l' OF MAMMALS.

Mr. Frederick W. True, assistant curator, has been acting as curator
of this department since January 20, 1882, at the same time performing the duties of librarian.
•
The south main hall of the new Museum has been fitted with exhibition cases for the reception of the mounted mammals, and also with
a considerable number of storage cases of the unit-table pattern for the
reserve series of skins. The room at the west end of the south balcony
is used as a laboratory for this department, ~nd the room on the third
floor above it has been assigned for the storage of the alcoholic series.
These rooms are very small, and it has been found necessary to make
use of a part of the south balcony in addition.
Since the mammal hall has been ready for occupation, the entire
· time of the curator and one or two assistants has been devoted to transferring the collections from the old Museum and to their rearrangement. Little attention having been paid to the mammal collections
since 1876, it has been found necessary to devote much time to bringing up arrearages of work, and to inspecting ·and relabeling almost
every specimen. This work has been very efficiently inaugurated by
Mr. True, who has also nearly completed a preliminary card-cataloguo
of the collection arranged alphabetically under genera.
.A. very effective preliminary display of the mounted mammals bas
been made, and studies have been prosecuted and experiments made in
preparation for a system of full descriptive labels.
The osteological section of the mammal collection still remains in the
east gallery of the lower hall of the old Museum.
The cast of a humpback whale, elsewl ere referred to, has within the
past month been finally placed at the south end of the mammal hall.
The number of specimens is estimated by the curator to be 8,265, 4,660
being"skins, of which 689 are mounted and on exhibition, 3,535 in the
osteological series, and "lO in the anatomical series.
On page 130 of last year's report may be found the census of the collection of mounted mammals. The number of entries for the past year
in the mammal catalogue has been 293; in the osteological catalogue,
139.
One paper based upon the material of this department has been published by its curator, who has, however, also printed several contributions to other departments of science.
DEP.A.RTMENT OF BIRDS.

There has been great activity in the department of birds, notwithstanding the fact that it has been :impossible for the curator, Mr. Ridgway, to make any changes in the appearance of the exhibition series.
The mounted birds are now displayed on the maiR floor of the lower
hall of the old Museum and in a part of its western gallery, but the

/
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cases are crowded so fully that no effective display can be made until
the cases in the eastern gallery are emptied of the osteological collection which they now contain. The cases in this hall are all old and
somewhat unsuitable, and it is hoped th_a t before long they may be reconstructed. The number of mountefl specimens is so great that their
rearrangement is an undertaking of great magnitude, especially since
it involves the transfer of a large proportion of them from the old fashioned white perches, to which they are now fastened, to the improved
pattern recently adopted. It also involved the rewriting and reprinting
of a majority of the exhibition labels, changes in ornithological nomendature having of late years been very considerable. Rearrangement,
therefore, means an immense amount of work, and Mr. Ridgway has
refrained from undertaking it until the whole of the hall assigned to
ornithology shall be at his disposal. The birds in the exhibition cases
are, however, arranged in systematic order, with the exception of t,bose
in one case. Much has been done also in the way of weeding out from
the exhibition series surplus specimens and those which are faded or
badly mounted, the latter being replaced by newly-mounted specimens of excellent workmanship. It is but fair to say that the curator
of birds would have accomplished much more in this department of his
work, had not the fitting up of the new Museum absorbed so much of
the time of our force of mechanics and preparators.
His time bas been no less usefully spent in ~he rearrangement of the
study series, which is nearly eight times as large as that upon exhibition. This series is arranged in "Salvin" cabinets and other receptacles in the southern half of the west basement and in the two upper
rooms of the south tower, the lower of which has since 1870 been used
by the curator of birds for a laboratory. The necessary inspection of
the collections occupies much time, since they :fill 347 drawers, in which
they are often arranged in small trays, three or more layers deep. An
important improvement introduced into this department has been to
line the drawers containing the birds with heavy carbolized paper, as
protection against insects. This same carbolized paper of thinner tekture ha been used to great advantage in wrapping and packing skins
·ent in by collector from remote localities, especially when part of the
tran portation has been by sea.
The collection of eggs which, as is well known, is, so far as North
American specie are concerned, the most complete in the world, is
t red in variou receptacles in the west basement and in the drawers
of table ca es in the ornithological hall. Plans are being made for new
ca in t , in which thi great collection shall be arranged.
fr. idgway mak the following report upon the present condition
and gen rnl ne cl f the collection :
. . Tumber of specimens.-'rhe collections belonging to the department of birds are at
pr nt divid int nine parate lots or series a follows :
1. The re n-e series of smaller North American birds, including the orders Passeres
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(except larger Corvidre),/Macrochires (except Humming-birds), and Picarire (excepi;
genera Campephilus and Hylolomus): These are stored in walnut cabinets in the up
per room of the south tower.
2. The reserve collection of smaller Neotropical birds, including the order Passeres
(except Corvidre and larger Cotingidrn), the Humming-birds (with which are included also the North American species), and smaller Picidre (\Voodpeckers). These
are temporarily packed in tin berbarium cases in the main upper room of the south
tower.
3. The reserve series of smaller old world land-birds, arranged in a walnut caoinet
in the top room of the south tower.
4. The reserve series of larger birds, arranged systematically, and including chiefly
Gallinaceous birds, water-birds, and birds of prey, but also the larger Corvidre and
Cotingidre, the genera Campephilus and Hylotomus, and all of the Neotropical as well
as old world Picarire (except Picidre) and Parrots. This, the most bulky portion of
the collection, is stored in twelve large cabinets of the "Salvin" model (measuring 8
feet in length by 4 feet in breadth and height), and seventeen large chests, and other
cases, in the west basement.
5. The exhibition series in the museum cases.
6. Mounted specimens intended for the exhibition series, but not yet put on stands
7. The duplicate series, stored chiefly in the west basement.
8. The collection of alcoholic specimens, intended for anatomical investigation, also ·
in west basement.
9. Collections in storage, not yet acted upon.
A summary of the number of specimens contained in these separate series, as de- ,
termined by a careful inventory concluded December 30, 1882, is as follows:*
Specimens.

1.
2.
3.
4.

North American reserve series...........................................
Neotropical reserve series............................... ................
Old World reserve series . . . • . . . . . .• • • • • .. . • .. • . . . • . . . . . . . . . . . • • . . . . • .. . .
Reserve series oflarger birds ..................................... __ .. _• . .

8,899
8, 7:33
1,294
8, 259

Total reserve skin series .••...••...•••.•••••.•.•••..••••..••••..•. __ _ 27,185
5 and 6. Exhibition series (including 161 specimens not yet put on stands) __
5,779
8. Alcoholi.c series ...............•.•.........•..•....•••••.. ___ ...•••.•...
1,524
Total reserve series ..••••........•••••........... _. _•••... __ .... __ . _ 34,488
9,356
9. Unassorted collection (in storage) ...................................... .
510
7. Duplicate series ·.................•..................... _...••• _. __ . _. __ .

Total number of specimens in the collection ............ _.. ~. _. _.... _.

44, 354

Storage.-The bird collections of the Museum are ·stored as follows:
The North American reserve collection of smaller birds in ten walnut cases, fitted with
open drawers and loose-fitting sash doors ; two of these cabinets measuring 53 inches
long, 26 inches wide, and 38¾ inches high; the others measuring 37½, 26, and 36½ inches,
respectively.
The Old W01·ld reserve collection of smaller birds in one case similar to the larger sized
ones containing the North American collection.
1'he Neotropical reserve collection of smaller birds (except Humming-birds), in eightyon_e old Japanned-tin herbarium cases, 19 inches long, 13 inches wide, and 6 inches

fu~

.

,. The discrepancy between this statement of the extent of the bird-collections and
that contained in tne Assistant Director's report for 1881, is explained by the fact that
the latter was based merely upon a rough estimate, it being impracticable at the time
to make an actual inventory.
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The reeerve Humming-bird collection, in a galvanized-iron chest, 30¼ inches long, 21
inches wide, and ~O¼ inches high.
The reeerve colkction of larger birds ( not classified geographically) in twelve large '' Salvin" cabinets, each Bfeetlong, 4 feet wide, and4 feet high, with closed, interchangeable
dmwers; and in seventeen large chests measuring 46½ inches long, 29½ inches wide,
and 21½ inches high.
The duplicate collection in various drawers, chests, and boxes, or wherever room can
be found.
Desiderata.-It having been the policy of the Museum to makfl a specialty of American ornitho1og-y, the chief desiderata are in consequence principally among foreign
birds. The collections of the Museum embrace, however, tolerably good collections
from Europe, New South Wales, New Caledonia, Polynesia, and Kerguelen Island.
But from Africa, Asia (except Japan and parts of Eastern China), New Guinea, the
East India Islands, Philippines, Tasmania, Madagascar, and the various islands of
the Indian, South Atlantic, and Antarctic Oceans, the Museum possesses little or nothing; while the birds of New Zealand, Western and Northern Australia, the Sandwich
Islands, and Japan, are are very incompletely represented. The most desirable Old
World birds are of course those of the eastern portion of the Palrorctic region ( Siberia,
Kamtschatka, Japan, etc.), the close zoological relationship between that region and
North America requiring a careful and complete comparison of specimens fro111 the
two regions, not only in the case of species common to. the two ( circumpolar species),
but also of representative species and genera.
There are also still many important desiderata among Neotropical birds, which it is
highly desirable should be secured as soon as practic.a ble. A full list of these desiderata has been published in the" Proceedings" of the National Museum (vol. 4, pp.
165-203). The total number of Neotropical species of birds known to date, is about
3,800, exclusive of North American species found within Neotropical limits. Of this
number the National Museum possesses no less than 2,225 species, among them being
not a few which are unrepresented in other museums. The national collection is especially rich in West Indian birds, containing as it does nearly all the known species
of that interesting portion of the world, and is by far the most complete extant.
The aggregate number of specimens of N eotropical birds in the collection is not
known; but the reserve skin series of Passeres, Trochilidre, and Pici (exclusive of
the genera Canipephilue and Hylotomue) alone contains nearly 9,000 specimens.
In volnme 4 of the "Proceedings" of the National Museum (1881, pp. 165-203), there
was published a '' List of species of Middle and South American birds, not contained
in the United States National Museum," the object of the list being to acquaint museums and individuals with the desiderata ·of the collection. C".Pies of thi8 list were
judiciously distributed, the direct result being the addition of nearly 100 species to the
collection, and the promise of several hundred more.
Among North American birds there still remain a few important desiderata. Principal among these are, of course, species of which the Museum possesses no specimens
whatever, as Cuvier's Kinglet (Regulue cuvieri), Lawrence's Warbler (Helminthophaga
lawrencei), the White-throated Warbler (H. leucobronchialie), the Cincinnati Warbler
(H. cincinnatiensis), the Carbonated Warbler (Periesogloeea V carbonata ), the Blue
Mountaiu Warbler (Dendrreca1 numtana), Small-headed Flycatcher (Myiodioctee1 niittutus), Grinnell's Water Thrush (Siurus naroiue notabiliB), Large-billed Shrike (Lanius
ludovicianus robustue), Brewster's Linnet (..lEgiothuB brewsteri), Thick-billed Parrot
(Rhynchopsitta pachyrhyncha), .A.retie Horned Owl (Bubo virginianuB arcticus), Krider's
H wk (Buteo borealiB krideri), Pallas's Cormorant (Phalacrocorax perepicillatttB): Siberian Gull (Larus affinis), Hornby's Petrel ( Or,eanodroma hornbyi), Large-billed Puffin
(Fratercul.a arctica glacialis), hort-winged Guillemot (Brachy1'harnphus brachypteru.8),
and oty Guillemot ( Uria carbo). The fir t, fifth, sixth, and seventh of the above
d pecies, it may
remarked, do not exist, so far as known, in any collection.
Th fu oro i al o particularly desirous of.obtaining good specimens of the Califor-
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aiian Vulture or Condor (PseudognJphus califomianus), and of the American Flamingo
(Phcenicopterus ruber), for the exhibition collection .
.A. complete list of the desiderata of the Museum among North American birds has
.also been published in the "Proceedings" (vol. 1v, pp·. 207-223).

The number of entries in the bird register during the year has been
.3, 761, and of eggs 300. In the latter case, however, the figures afford no
dndication of the actual number of specimens catalogued. The number
of packages sent out was 57, twelve being distributed in e~change, 38
lent for examination, (of which 28 have been returned,) and seven miscellaneous, the total number of specimens distributed having been 892 of
.skins, representing 597 species, and 123 lots of eggs, representing 90
:species.
Forty-four papers founded upon this collection, have been published
lby eleven persons as follows: Robert Ridgway, 18; William Brewster,
13; Dr. L. Stejneger, 3; Mr. George N. Lawrence, 2; Mr.~. C. Brown,
2, and one each by Dr. T. H. Bean, Mr. E. P. Bicknell, Mr. J. H. Gurney, Mr. C. C. Nutting, Dr. R. W. Shufeldt, and Mr. L. M. Turner.
The curator has also devoted much time to the revision of the final
volumes of the "History of North .American Birds."
.A. full bibliographical list, as well as an account of the many valuable
:accessions to this department will be found in another part of this report.
Bird Skeletons.-Tbe care of the collection of bird skeletons was voluntarily assumed by Dr. R. W. Shufeldt, U. S . .A... During the early
part of the year the unassorted material was inspected and re-arranged,
and was made by Dr. Shufeldt the basis of several publications. In
1882 Dr. Shufeldt was ordered to New Orleans, and the collection now
stands in the bird compartment of the west basement of the Smithsonian
building.
DEP.A.RTMENT OF REPTILES .A.ND Il.A.TR.A.CHI.ANS.

Dr. Henry C. Yarrow, U.S . .A.., has continued fo act as curator of
this department. His services have been voluntary as heretofore, and
and be therefore stands upon the list of officers as ~n honorary curator.
Bis duties in connection with another department of the Government
service have rendered it impossible for him to devote very much time
to the Museum except in his vacation, though two assistants have been
working steadily upon the collections- during the entire year. This collection is now established in the easternmost of the small rooms south
of the corridor leading to the west basement of the Smithsonian building. This can be regarded solely as a storage room and the collection
as being provisionally in storage, though the specimens are arranged
in a systematic order unsurpassed in any other department. Nothing
is on exhibition except the collection of casts of snakes and turtles in
the north hall of the new building. Much of the material, lent many

136

REPORT ON NATIONAL MUSEUM.

years ago to Prof. E. D. Cope for investigation, has been reutrned and
incorporated with the remainder of the collection.
One of the most important tasks accomplished during the year has
been the preparation of a complete catalogue of the North American
species in which every specimen, with its locality and the name of its
collector, is given, the duplicates being specially designated. This is
the :first of the systematic catalogues of the National Museum and
forms Bulletin 24, prefaced by a new check-list of the reptiles and '
batrachians of North America.
Much has already been accomplished by the curator of this department in the identification and final arrangement of the exotic reptiles, a task which, like that of rearranging those of North America,
has been especially laborious, for the reason that the original labels in
many instances were destroyed in the fire of 1865, and have never been
replaced.
The number of entries in the record books for the year is 230, representing about 920 specimens. The following census of the collection is
presented by the curator:
Reserve series •••••••••••.• _••••••••.•••••••••••••••••.••••.• _•• _•• • •• • • • • • 7,972.
General series ••.••••••••••••.•••••••••••••• _• _•. __ ••.••••••••••••• _••. _. . • 2, 686
Temporary exhibit .. _....••.. __ . _..• _......•••••.........••.•••• __ . _.. _...
600
Duplicates •.•••.••..•• _•.•••••••.••••. _••.••• _•.•••••.• _••••••••••••••••.. 2, 000(T)
Identified .•....•...............••••. __ .•..•.•.•.......••• _. __ ..••••...•... 5, O00(Y)
Total, about ....•.... _•.......•.•••... ___ .....•... _... _".. •• • • • • • • . . . . . . . . 18, 000

This census relates to the North American reptiles. In additi~n
there are estimated to be about 8,000 foreign reptiles. A number of
living reptiles have been placed on permanent exhibition in the new
building.
DEPARTMENT OF FISHES.

The west range of the Smithsonian building has been assigned to
the department of fishes for exhibition purposes, and has been redecorated and fitted with new cases. The fish laboratories in the north
end of the west basement on the first story, in the basement north of
the corridor leading to the west basement, in the east end of the cloister
north of the west range, and m the temporary second story of the same
cloi ter, have been re-arranged a:p.d made more convenient by building
a private stair-ca e in the tower at the northwest corner of the main
building, and by the con traction of new stories in book-cases.
A large number of fishes were placed on exhibition, but have been
withdrawn for the purpo e of making a revision of the entire collection.
This ta k, which is still in progress, is one of great magnitude, the
number of duplicate being large, and the history of many of the specim n having be n recovered since the fire. It is now being carried on
with great rapidity by Dr. Bean, who has been assisted by Messr8"
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R. H. Miner a.nd H. G. Dresel, U. S. N., Mr. Peter Parker, and Mr.
Barton .A. Bean.
The extent of the task may be estimated from the fact that between
the time of the begi:o.ning of this work, in October, and the first of January over 10,000 catalogue cards were written, each containing the
name of the species and of the donor, the catalogue numbe:r;, the locality,.
and the size of the jar in which the specimens were contained. In connection with this work every specimen is inspected and every receptacle
supplied, when necessary, with fresh alcohol.
Specimens frequently have to be transferred from old tanks and bottles to better vessels. Another laborious task is that of stamping the
catalogue number on a strip of block tin and attaching it permanently
to each specimen in the reserve series, a work which has been going on
during the entire year with the hope of having every specimen in the
Museum before long permanently identified by having attached to it.an
indestructible label.
Dr. Bean presents the accompanying census of this collection, based
upon estimate:
In reserve series . _. __ . _....•. ___ ...•••.. _.•• __ .•. _•••... _•. __ • _•. _... . . . . . . 20, 000
On exhibition .•••••...•. _. _..• _•• ~ ••••.•.••••.......... _.. . . • • • . • . . . . . . . . . . 20, 000
Duplicates .........•.•..••••......•........•.•.• ~... • . . . . . • • . . . . . . • • • • • . . . . 10, 000
Total·-·-·· •••••••.•••.......•.••.•...••....•..•......••.......•.•••• 50, 000•

And remarks ·as follows upon its condition and his present methods of'
administration:
I am confident that this estimate is below rather than above the real :figures. More
than 10,000 catalogue cards have already been written for the specimens in bottles,
and the work is not ·more than two-thirds completed. There will be certainly 15,000·
cards for the identified species, exclusive of large fauna! collections, such as ,those·
of Alaska, Japan, China, Southern United States, Bermuda, West Indies, and deepsea off the New England coast, all of which are set aside for special reports from officers of the Museum now employed in their investigation when opportunity can be
bad. The tank collection is also very large, and will bring up the total number tothe :figures given above, and probably far beyond.
As a matter of course, where so many fishes are to be cared for, some of which are·
received in bad condition, part of the material is poorly preserved and some is fit only
to be thrown away. Difficult as it is to keep a collection of fishes in good order, and
remembering the length of time during which some portions of it have been in this.
Museum, subjected to the ordinary ca.uses of decay as well as to the weaF and tear involved in such examination of specimens as has always been permitted here, it is not
to be wondered at that we have some mutilated and decayed fl.she . Until a thorough
overhauling, which is now in progress, is completed, the collection will contain somethings which are neither pleasing nor useful.
The bad element, however, is comparatively small and is rapidly decreasing. With
the exception of the salmonoids and allied families proverbially hard to preserve, the·
bottled fishes are mostly in good condition. Many of the tanks used for holding largefishes are leaky and their tin lining is worn off, so that copper stains are frequent on
specimens so kept. We have transferred such lots to newly-tinned tanks, recently
received, whenever their condition was noted.
The fish skins, as might be expected from the nature of such preparations, are gen-
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erally in a. pitiable condition. Dust-incumbered, moth-eaten, rigid and brittle from
age, gnaw,ed by rats and mice, they are a solemn warning against the attempt to
illustrate species by such means. I have only too gladly obeyed my instructions to
,destroy all such material unless, for some reason or other, it is necessary to keep it in
the collection. Hereafter nothing but types or examples from localities of especial
interest will tax our efforts to preserve them, and, whenever possible, these skins
will be put in glassjars.

During the first ten months of the year Mr. H. L. Todd executed 93
drawings of fishes under the direction of the curator. These are in
eontinuation of the series of drawings of the fishes of North America
begun five years ago, the number of which has now extended to 665.
These drawings are prepared especially for reproduction by the photo['elief process, and are exceedingly fine, thorough scientific accuracy of
detail having been secured through the supervision of Dr. Bean, who
has devoted much time to the examination, measurement, and criticism
of each drawing.
During the year 88 papers, written by 22 persons, as shown in the
following list, were prepared with special reference to specimens in this
department.
Baird, Prof. S. F ................. .
Bean, Dr. T. H ....•...•..........
Editor of Belfast (Me.) Journal ...
Collins, Capt. J. W .............•.
Forbes, Prof. S. A ............... .
Gilbert, Charles H ... __ •.•........
Gill, PrQf. T. N .................. .
Goode, G. Brown ... -............ .
Goode & Bean ...•....•••....••••.
Goode & Collins .......•..•....••.
Hay, Prof. 0. P ................ ..
Inger oll, Ernest ... _............ .
Jordan, David S .........•........

1
12
1
2
1
1
3
6
3
1
1
1
5

Jordai;. & Gilbert ...•...•••• ···-··
McDonald, Col. M.... . . . • . . . . . • . .
Mather, Fred ............... ··--··
Phillips, Barnet .......•....... - . .
Rathbun, Richard . . . . . . . . . . • . • • • .
Robertson, R. R . . . • . . . . . • . . . . . • • .
Ryder, John A .... .... ....... .•..
Smith, Rosa . . . . . . . . • . . • • • . . . . • • • .
Smith & Swain .... .. ...• •••• .•..
Swain, Joseph....................
Swan, James G..... .... .••••. ••••
Tanner, Lieut. Z. L......... . . . • • •
True, Frederick W ...... ....... ..

22

5
7
1
1
1
6
1
1
2
1
1
1

There are only two persons who have made much use of the collections be ·ides the Museum officers. Professors Jordan and Gilbert, by
rea on of their contributions of fishes from the west coast of the United
State , Central America, the Gulf of Mexico, Charleston, and other regions, have p~rformed much labor upon the elaboration of these collection and ther Museum material previously sent here from the same
place . By reference to the bibliography immediately following this
chapt r, it will be een that nearly twenty papers have been written by
the e entlemen, principally upon material recently contributed by one
r th f them. The e studies were made principally upon fishes of
L w r California, Mazatlan, Panama, Gulf of. Mexico, and Charleston.
rofi or ay studied and reported upon the 64 species taken by
him in · i ippi, Tenne see, and other Southern States before they
r fi rw rd d to the Mn eum.
mith and Mr. Jo eph Swain reported upon a collection
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of fishes made at Johnston's Island, Pacific Ocean, and Mr. Swain prepared papers on Syngnathinm and Stolephorus.
As in years past, the curator of this department has acted as ed\tor
of the ''Proceedings" and "Bulletins" of the United States National
Museum, also performed the duties of editor of the Fish Commission
Bulletins until April 1882, at which date this work was transferred to
Mr. C. W. Smiley, of the Fish Commission.
DEP.ARTMENT OF MOLLUSKS.

Mr. William H. Dall, of the United States Coast Survey, has continued
his voluntary supervision of this department. No assistants, however,
having been assigned to him this year, and his own time having been
largely occupied by his official duties elsewhere, including an investi~
gation of the deep-sea mollusks collected by Mr. Alexander Agassiz on
the Blake, little has been done on the general collections, which are
in the ma.in stored in the drawers of the table cases in the main Smithsonian hall and its galleries. The mollusk laboratory on the fourth
floor of the main central tower of the Smithsonian building has, however, been entirely refitted and refurnished, and is now the most completely equipped of all the special laboratories. A. great quantity of
material belonging to this department, including the Binney collection,
the collection of fresh-water shells identified and labeled by Mr.
James Lewis, and that portion of the collection labeled by Mr. Robert
E. 0. Stearns, which has already been received, together with many
other valuable lots, is stored in packing-boxes in the general storage
room in the central basement of the Smithsonian building. During the
year the boxes containing mollusks have been separated from the ot~ers
in storage and have been included in the card catalogue of the storage
rooms prepared by the registrar. Our collection of mollusks is exceedingly rich, and it is hoped that during the present year steps may be
taken toward its final arra:g.gement. Mr. R. E. C. Stearns, of Berkeley,
Cal., who had been expected to assume the curatorship, has hitherto been
prevented by ill health. Mr. Dall in his report for the year presents a
history of the department and suggestions for its administration, which
it seems desirable to place on record:
The collection of the mollusca has suffered many vicissitudes in the past. It is
about eighteen years since I :first became interested in the mollusk collection of the
Institution. It is about fourteen years since I first took charge of it, and my connection with the duties of the position has been (except during about fourteen months
in 1870-'71) that of a volunteer worker, struggling to keep from deterioration a valuable typical collection, without clerical assistance, without any of the mechanical
aiils to labor employed in all museums of equal importance, without any regular allowance whatever for the needs of the department, with a building and cases which
rendered the work of preservation more than ordinarily difficult, and with the necessity of supporting myself by other work which occupied nearly all the ordinary
working-hours of the day. It is obvious that under such circumstances the curator
who succeeded in making any impression on the material which was added from

140

REPORT ON NATIONAL MUSEUM.

time to time by gift or exchange, in addition to keeping order among that originally
on hand, might reckon himself fortunate.
The original collection was mounted with cement on glass plates by the late Dr.
Philip P. Carpenter. Twice the writer replaced the twelve or fifteen thousand specimens upon their tablets, from which the extremes of winter cold and summer heat
had detached them. When the third winter passed and the effect of the temperature
was again apparent, I spent a month experimenting with cements, found none reliable, and proceeded to relabel and place in paper trays the entire collection.
Prom July, 1871, to January, 1875, I was detailed on field work in Alaska by the
United States Coast Survey, and again in 1880. During these periods the curatorship remained practically vacant. While engaged in the above-mentioned field work,
dredgings were carried on over nearly the whole coast of Alaska, and of invertebrates
alone, from 1871 to 1875, not less than 100,000 specimens were forwarded to the
Museum. On my return in 1875, the question ofrepresentation at the Centennial Exhibition was mooted, and the curator of mollusks devoted, with the exception of his
Sundays, every spare hour of his time for six months in preparing a collection of economic invertebrates for that occasion.
The funds available for this purpose indirectly benefited the collection by the
duplicates which came in with specimens collected for exhibition and which were
administered upon simultaneously.
At this time the valuable services of Mr. F. G. Sanborn were temporarily obtained,
and by hard and constant work the general collection of the Museum was labeled,
cleaned, and systematically arranged. The policy of the curator from that timA forward has been simple.
Specimens of a general character coming in are carefully registered and boxed and
put in store. A collection prepared by the late Dr. Jam(is Lewis, for the Centennial,
of the land and fresh-water shells of the United States, carefully labeled, catalogued,
and packed, has been retained in its original boxes. Everything of value or not administered upon has been put away, packed and secluded, safe from harm at least,
until better times for the colection should arrive. In this way only could the progress
made be held good. Until skilled assistance and a constant guardianship are available, it would be very unwise to expose to the inevitable injuries of dust, accident, or
carelessness, collections whose value could not be estimated in money. Meanwhile the
curator has bent bis energies and employed bis leisure in putting into shape for future
reference special groups, on~ by one. In this way something bas been accomplished.
This has been done especially with the brachiopods, limpets, and chi tons, but unfortunately, owing to defects of the only cases available, mice and dust have since made
such effectual inroads upon the chitonidoo that the labor of months has been lost and
that part of the collection practically ruined.
'l'he immense collection of Alaskan mollusks, however, has been registered and systematically arranged, compared, and studied in a preliminary way, and has suffered
from nothing worse than dust. The administration upon some thirty or forty thousand specimens has taken several years, and has been carried on wholly out of orclinary office hours.
During the last year the curator has been engaged during spare moments in reporting upon the very interesting mollusks of the deep sea obtained by various United
tat v . l , e peciaUy the party on the Coast Survey steamer Blake, under the
·up rvi ion of Prof. A. Agassiz; and the mollusks of the northwest coast hiwe been
t ,mporarily laid a ide, to be returned to hereafter. The latter are in a forward state
and will take comparatively little labor to prepare a proper monograph and cata1 ue of th m for publication.
The pr nt tate of th collection may bo summarized a follows:
1. Lab 1 din ord rand acce sible for reference, the general collection of mollusk9
I' par d by Dr. Carp nter, and of which part was originally mounted on glass, exc pt two boxe a hereafter mentioned.
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2. In order and accessible for reference, but requiring new labels, the West .American
co11ection prepared by Dr. Carpenter and originally mounted on glass, containing
many of his types. Also the types of Dr. Gould's descriptions of North Pacific mollusks, from the Rodgers exploring expedition, so far as they are in the possession of
the Institution. The majority of the types of Dr. Gould, however, though the property of the United States, have never reached the National Museum, and are believed
to be in private hands.
3. In order, labeled, catalogued, and inaccessible (i.
packed up), the collection
of North American land and fresh-water shells :vrepared by Dr. James Lewis for the
Centennial exhibit of the National Museum.
4. Identified and labeled with rough labels, to be replaced by the standard Museum
label before exhibition, catalogued, but not unpacked, two boxes of the original
Carpenter collection of miscellaneous shells.
5. Identified an<l labeled as above by the donors, packed up safely, but never yet
placed on the Museum catalogues or registers, the Binney collection of typical
American land shells; a large number of shells (between 2,000 and 3,000 species)
given to the Museum by W. H. Dall, being his own private accumulations by pur-chase, collection, or exchange, when not connected with the Museum; numbers of
s mall donations · from many friends of the Institution, received from time to time;
typical land and fresh-water shells received from Dr. Isaac Lea, of Phila;delphia, &c.
6. Unidentified virgin material received from definite localities, packed safely, but
not administered upon in detail, an immense stock from the United States, and divers valuable lots of exotics.
7. Separated, labeled with preliminary labels, registered, and in process of being
worked up, generally dusty, but in good order, the general Alaskan and northwest
<ioast collection contributed by W. H. Dall, his associates and friends, from original field
researches; a smaller but still valuable Californian collection from the same sources;
a, North European collection of recent and Tertiary fossil species obtained by purchase
and exchange for special comparison with and identification of the preceding; also
many .A.retie species gathered with the same end in view.
8. Injured and worthless specimens; though notwithstanding the great ma,ss of the
material belonging to the Institution, it is probable that there is unusually little trash
in it.
9. Alcoholics, in good order, partly labeled. There is a large collection of alcoholics, much of which is labeled and, thanks to the care and energy of Mr. Rathbun,
iin excellent order. It may be worth while to remark that, all earlier alcoholics having been removed by Dr. Stimpson to Chicago and subsequently burned in the historic
eonflagration, when the curator returned to Washington, in January, 1875, there was
no alcoholic collection except that made by himself in Alaska and California. (The
Fish Commission collection, not having reached Washington, is ndt included among
the assets of the Museum, though eventually to become so.) Special attention has
been given to this class of specimens; and by a wide correspondence and the gener-0sity of the never-failing friends of the Smithsonian Institution, a good representation of most t ypes of mollusks may now be found in the room devoted to inverte
brates in ~lcohol. A few species have lately been recf3ived from the collections of
the Fish Commission, and a larger number from Dr. R. E. C. Stearns, collected on the
Pacific coast.
Having thus briefly reviewed the treasures of the National Museum in the present
-curator's department, a few words as to facilities obtained during the year and required for the future are in order.
Until the present year, the conchological department of the Museum has not been
provided with cases suitable for receiving and preserving shells free from dust, mice,
and sudden concussions from ill-fitting drawers.
During the presont summer the laboratory has been partly fitted up in excellent
.ehape. The middle and chief working room of the range of three in use for the
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shells has been :fitted with good and dust-proof cases, a new gallery, and accommodation in the shape of universal drawers for a large number of specimens. It is hoped
and believed that to these will be added suitable cases for the Museum Hall, in
which :finally perfected work may be placed permanently for reference or exhibition,
without fear of deterioration. Steps have already been taken to replace the inflammable partitions of the ea8t and west laboratory rooms by brick walls, and to refurnish with suitable shelving and cases this part of the work-shop.
Means for making sections of shells are desirable, but the necessary lathe might
economically and easily be made a part of the taxidermist's equipment, where it would
be equally and more frequently useful, while still accessible when needed.
It is the writer's opinion that an extensive exhibition of the shells as mere objets
de rega1·d is not desirable. He believes that, first, a thoroughly illustrated series of a.
few typical forms from embryo to adult, with enlarged models and dissections of the.
soft parts; secondly, an economical series, with illustrations of their economic application, as in cameo shells, pearl shells, &c. ; thirdly, a good local series of the mollusks of
the District; and, lastly, a case or two of prominent characteristic forms of the different.
orders, recent and fossil, side by side, would be more instructive, more interesting~
and more desirable than the large series of every attainable species common to most.
museums, and which produces, except for the specialist, only a confused and even
wearying impression upon the visitor's mind.
DEPARTMENT OF INSECTS,

As was stated in my last report, the department of entomology is one
which has been -very little cultivated in the National Museum, although
in past years the Smithsonian Institution has published many valuableworks on insects, and through its various collectors gathered much materfal for investigation.
The material thus obtained by special collectors, by the various Government surveys, as well as that sent in by correspondents, has always
been distributed for study to the several entomologists who have been
serving as collaborators of the Smithsonian Institution, much of the material having passed into the hands of the entomologists of the Department of Agriculture, it always having been the understanding that al1
material, after being reported upon, should be returned to the Department of Agriculture for preservation in its cabinets. The custody and'
entire responsibility of the national collection of insects was in this way
transferred to the Department of Agriculture ; but the lack of a permanent museum organization and the constant changes in the heads.
of the Department resulted very unfavorably for the collection, and theremnants of the same, which have recently been transferred to the
National Museum hy the present -Commissioner, are of very slight importance. Prof. 0. V. Riley, the entomologist of the Department oi
Agriculture, has, from the time of his accession to that position, urged
the transfer which ha recently been made, and has from the beginning
in i ted that the sy tematic collection should be preserved under theperm nent organization of the National Museum. Following out this
i a, rofe or Riley accepted, in 1881, the position of honorary curator:
p rforming voluntarily uch duties connected with this division of the.,
fo um aa a.re at present necessary.
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Professor Riley has deposited his own private collection of insects,
which comprises about 30,000 species of all orders, mostly from North
America, arranged in some 350 double folding boxes, and in two cabinets
with eight glass-covered drawers, the specimens being all in good
condition and classified SO· far as determined. In addition to this collection, Professor Riley has deposited a large amount of material preserved in alcohol, mounted on microscopic slides, or blown and mounted
dry, illustrating the life, history, and economy of more than 3,000 species. This collection is illustrated by a large quantity of notes and
descriptions, in large part still unpublished.
The Riley collection now on deposit represents about all that is valuable in this department of the Museum. ·
Mr. Albert Koebble was assigned as an aid to the curator during a portion of the year. The actual work has consisted chiefly in the answering
of inquiries made regarding insect,s, from correspondents of the Museum
and the Smithsonian Institution, and in taking care of and mounting
the material received. The collection has been constantly used in the
work of the Department of Agriculture by specialists who have found
occasion to refer to it. All investigations in entomology made by thecurator during the year were for the Department of Agriculture, and a
statement of the various lines of investigation pursued will be found in
his annual report for that Department. A list of papers by him printed
during the year is also given in the bibliography appended.
The following suggestions are extracted from the curator's report:
Repeatedly during the year collections have been offered but necessarily declined,.
because there was no fund f~r their purchase. I would strongly recommend, therefore,
that provision be made, 1st, f~r the purchase of such collections as are of sufficient
value and which m~y be from time to time offered or obtainable; 2d, that a competent assistant be permanently ~ngaged in the general work of the Department and
in the preparatio.n of the exhibit collection.
Hitherto no attempt has been made to preserve and keep together the entomological material that has been gathered and brought to Washington by officers of the
Government. Such material has generally Leen turned over to the Department of
Agriculture and either distributed among specialists or neglected and lost sight of.
While my present work as curator is a labor of love, and very little can be accomplished without means, yet I shall strive to at least properly care for the specimens
that accumulate from various sources until such time as their importance shall warrant more means and labor being devoted to them.
DEPARTMENT OF MARINE INVERTEBRATES,

The collection of marine invertebrates under the direction of the curator, Mr. Richard Rathbun, is rapidly being reduced to order; the arrearages of many years fast being made up. This has been a task of
considerable magnitude, from the fact that in the decade ending 1880
very little 3'.ttention had been paid to this department, and that the best
part of the material was destroyed in the burning of the Chicago Academy of Sciences. The amount of space assigned to this department is
very small, consisting of the western work-room south of the corridor
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leading to the west basement, the laboratory in the western end of the
,cloister north of the west range, and the west range of the Smithsonian
building. The west hall has been assigned to this department for its
exhibition purposes, but is still to some extent filled with other material
eventually to be moved to the new museum. Very little, therefore,
has been done in the development of the exhibition series, and the chief
activity has been in the store-rooms, but the results are not so apparent
now as they will be when room can be found for the proper installation
of the collections. The coral collection, as well as part of the echinoderms and sponges, have been mounted on ebonized tablets, and the
experiments which have been made in arranging these in cases with
maroon backgrounds indkate that the west hall when arranged will be
one of the most beautiful and attractive in the Museum.
Mr. Rathbun has been assisted during the year by Messrs. J. B. Blish
and W. E. Safford, midshipmen, U. S. N., and by M~ssrs. R. S. Tarr and
George F. Weld; the latter a volunteer.
The number of entries in the catalogue during the year have been
2,630. The card-catalogue begun last year is now nearly complete, containing between 8,000 and 9,000 cards. This card-catalogue indicates
which of the specimens are in the reserve and which in tbe duplicate
series.
During the summer the curator was attached to the party of the
United States Fish Commissioner at Wood's Roll, and under Professor
Verrill had charge of .t he dredging operations on the steamer Fish
Hawk. Mr. Rathbun paid special attention to the use of the tow-nets
.at different depths in collecting free-swimming copepods, on which be
i preparing a special report; and he has also been engaged in preparing
for the Fishery Report, now in progress of publication under the joint
direction of the Commissioner of Fisheries and the Superintendent of
the Census, a chapter descriptive of the natural history, of all known
pecie of economic American marine in vertebrates, and of the methods
and results of this particular fishery. These reports, which are now in
the hands of the printer, set forth the practical features of this department of the Museum, which are of no small consequence, as they embrace
the lob ters, crab , shrimps, and sponges, the annual fisheries for which
.amount to over $1,200,000. This is the first attempt made to report
upon thi cla of fl heries in this country from accurate data. Fourteen
-paper relating to thi department have been published during the year,
fiv
y the curator, ix by Prof. A. E. Verrill, one by Mr. Sidney I.
mi b, one by Dr. T. Hale Streets, and one by Mr. John .A.. Ryder.
he coll ction of fre h-water crayfi. h ha been lent to Mr. Walter An<l r n, of th M:u eum of Comparative Zoology, for study and publicati n.
· Ir.
n ha u mitted the following special statement upon the
f d plicate p cimen :
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The condition of the collections in this department of the Museum can now be con'$id~red as exceptionally good, considering the restricted quarters in which they are
contained. It was the first care of the curator, when he entered upon his duties, in
the fall of 1880, to examine every part of the collection with reference to its safe
keeping, and every new accession has been unpacked as soon as it was received, in
order that no destruction might result from long storage. The dry specimens hftve
all been removed from the basement rooms, which are too damp for the preservation
of such materials, and the entire alcoholic collection has been examined at least once a
year, for the purpose of replacing alcohol lost by evaporation or the cracking of jars.
It is impossible to state the number of specimens or species now belonging to this department, as large portions of the collection are still uncatalogued and larger portions
nu-identified. The reserve series is very extensive and contains much unique material. The dry reserve specimens of corals and sponges have been mostly mounted -a nd
placed on exhibition, as have also representatives of all the groups of echinoderms
and a few of the crustaceans. The exhibition series, thus far prepared, contains the
following number of specimens:
Corals, 734. Sponges, 235. Echinoderms, 510. Crustacea, 47.
The National Museum suffered severely by the Chicago fire of 1871, which destroyed
almost all of the alcoholic reserve series of crustaceans and radiates, as already explained. The reserve series as now constituted has been derived from innumerable
sources, of which the following are the most prominent, either from the size or value
of the collections furnished :
·
From the United States Exploring Expedition: About 50 types of Dana's species of
crustaceans, partly dry and partly alcoholfo, have been left to the Museum, and are
still in good condition for examination. A large number of the corals obtained by
the samB expedition and named by Dana are also intact, and, although they have
suffered much from rough handling, they still form the most important feature of the
exhibition series of corals. A few of the United States Exploring Expedition sponges "
were also saved.
Prom the North Pacific Exploring Expedition: A small number of Stimpson's types
of crnstaceans and many dry echinoderms were retained at Washington, and thereby
escaped destruction.
Prom the United Sta.tes Fish Commission: As elsewhere stated, the :Fish Commission
collections constitute the bulk of the materials in nearly all the branches of this department. These collections are especially complete for the New England coast as to
the decapod and isopod crustaceans, pycnogonids, worms, echinoderms, and anthozoa,
and include large quantities of unidentified crustaceans and radiates from the South
Atlantic coast, collected by Messrs.Earll and MacDonald; from the Gulf coast, by
Mr. Silas Stearns, and from the Pacific con.st, by Prof. D. S. Jordan.
From the Bermuda Centemtlal Commission: A fine collection of Bermuda corals.
From the Museu Nacional de Rio de Janeiro: A complete collection of Brazilian
corals.
Prom Mr.John Xantus: An old collection of corals and other specimens from Southern
California.
Prom various naval expeditions, including the Transit of Venus Expedition, the
Palos Expedition, and the Alliance Arctic Expedition : Numerous collections of radiates, crustaceans, and worms.
Prom Dr. T. H. Streets, U. S. N., and Dr. William H. Jones, U. S. N.: Similar
collections from several sources.
Prom the Vnited States Coast Survey: Alaskan collections of crustaceans, worms,
radiates, and sponges, collected by Mr. William H. Dall.
From the United States Signal Service parties in Alaska, including Mr. E.W. Nelson.
Prom Mr. L. Turner and the party at Point Barrow: Miscellaneous collections.
From the United Stat es Coast Survey steamer Blake: Crustaceans, orinoids, anthozoa,
aud sponges, received from Prof. Alexander Agassiz.
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From Prof. J.M. Langston: Corals from Hayti, W. I.
From Mr. J.M. Bowers: Corals from the Society Islands.
From the Germany Fishery Commission, through Prof. Karl Mobius: Miscellaneous collections from the North Sea.
From Professor Lindstrom: Similar collections from the Baltic Sea.
From Prof. Charles Liitken: Eighty-five species of European annelids.
From Dr. Gustav Eisen : A collection of European and Californian earth-worms.
From }.-Ir. Winifred Stearns: Miscellaneous collection from the Coast of Labrador.
From Wesleyan University, Middletown, Conn., and Dr. George Hawes: Similar collections from Bermuda.
From Col. N. Pike: Corals, echinoderms, and crustaceans from the Mauritius Islands.
From Messrs. Henry Hemphill and L. Belding: Similar collections from the coast of
California.
From Captai_n Dow: Similar collections from Panama.
From Messrs. _McResson and Robbins: A large collection of Florida commercial
sponges.
By purchase: A large and fine series of the commercial sponges of the world,
exhibited at the Centennial Exposition and identified by Prof. Alpheus Hyatt.
From Prof. H. L. Smith : 1,275 microscopic slides of foraminifera, from many sources.
It would be quite impossible to enumerate further the constituent parts of the reserve
series without going beyond the proper limits of this report.
The duplicates still on hand and available for distribution are as follows: Number
of species : Crustaceans, 43 ; worms, 19 ; mollusks, 48; bryozoans and tunicates, 30;
radiates, 42; sponges, 5; total, 187. ·Number of specimens: Crustaceans, 24,000;
worms, 4,000; mollusks, 24,000; bryozoans and tunicates, 6,000; radiates, 16,000;
sponges, 259; total, 74,250.
The rese1-ve BerieB of specimens is still in quite an unfinished state, which makes a
report upon it very unsatisfactory. So much material has been received during the
past year, and other administrative work, including the distribution of duplicates,
has interfered to such an extent, that in many cases it has been only possible to
enter the specimens in the record books and store them for future examination. In
reality, more time has been spent upon the reserve series than upon any other collections. The different groups are arranged separately in the storage ca.sea and any
specimens desired can be r eadily found. A portion of the reserve series of alcoholic
crustaceans and echinoderms has been stored temporarily in the wall-cases of the main
hall of the Smithsonian buildmg; but the bulk of the alcoholics still remain in the
east and west ba ements of the same building.
In this connection it may be proper to refer to the work now being oa.rried on at
New Haven by Prof. .A.. E. ·verrill and Prof. S. I. Smith, on the marine invertebratee
oo1lected by the United States Fish Commission on and off the New England coast.
The curator is not kept informed as to the progress of this work, excepting aa reporte
are banded in for publication and :finished collections are received for the Museum.
An account of the materials so
received from Professors Verrill and Smith ha,s
already been given, and a. bibliography of their reports published this year will be
foand blow.
The e3:hibi.tion Beriu.-The work thus far accomplished in the preparation of the
xhibihon series of invertebrates has been extremely satisfactory, and gives promise
that tho display of marine invertebrates will be secoud to no other in the Museum
in attracti eness. In the fall of 1881 the west hall of the Smithsonian building, which
ha l
en pr tiously occopi d by the mineral exhibit and a portion of the pottery
c iv <1 from the Centennial Expo ition, was assigned to this department, but a.s yet
nly , par of the wall pace bas be n made available for use. This hall, which has
& 1 n~th of 9 ii t an
a width of 40 feet, is admirably fitted for the exhibition of
p cim n , and · w 11 light d. , uitable cases of bla<:k walnut cover the walls, to
height of 7i feet, on three sides of he room, the east, south, and west. The empty
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floor space remaining after the large objects of pottery shall have been removed will
be sufficiently great to accommodate five or six separate upright cases, and the semicircular space at the north end can also be utilized for smaller cases. Only the cases
on the east and south sides have thus far been emptied of the old collections, and
these are now filled with marine invertebrates. Considerable time was spent in preparing this exhibit, in studying the effect of different-colored tablets and backgrounds
upon the specimens, ebonized tablets and· a maroon background to the cases being
finally adopted as the most desirable and attractive. The collections first selected for
exhibition were those which could be the most readily prepared and which were in
greatest need of proper storage--:-the dry corals, sponges, and echinoderms-and these
naturally constitute the most showy portions of the marine invertebrate collections.
Mr. E. H. Hawley, who had been very successful in the preparation of the exhibition
series of marine invertebrates at the Peabody Museum, of Ya,le College, and at the
American Museum, New York, was employed for this task, which he has executed in
a very superior manner, producing a more attractive display than probably exists in
any other similar museum in the country. Mr. Hawley continued his work upon
this collection during most of 1881, and until March, 1882, when his services were
required in another department of the Museum, and the mounting of marine invertebrntes was t emporarily discontinued. He had, however, finished all the specimens
that had been prepared for mounting up to that time.
As the cases prepared for this purpose were inadequate to hold the entire mounted
display collection; it has been impossible to arrange it in proper order, but, nevertheless, .the temporary arrangement has 'been duly appreciated by the public, judging
from the many favorable criticisms passed upon it. The showy corals now form the
bulk of the display collection, and, considering that a majority of the corals are types
from the United States Exploring Expedition, their value is very great. Other features of this display are the centennial collection of Bermuda. corals; a complete series
of an the known species and varieties of commercial sponges, identi:fiea by good
authority ; a large series of Alaskan sponges; and a great variety of echinoderms,
from many sources. The proposed additions to the exhibition series will be discussed
further on. The Museum printing office having been fully occQpied with preparing
labels for other departments, the exhibition collection in this department is still unlabelled, but this deficiency will be remedied during the coming year.
Distrfbution of duplioates.-The extensive explorations of the United States Fish
Commission, along the eastern coast of the United States, during the past twelve
years, have brought together a large mass of duplicate materials, in the line of marine
invertebrates, which is being distributed as rapidly as possible to institutions of
learning throughout this country, and to a ,few foreign ones. No returns have been
demanded for the duplicates disposed of in the United States, but those sent to foreign countries are generally in exchange for collecti6ns of equal value for the Museum.
Three general series of duplicate sets have already been prepared and two distributed.
The first series, consisting of 50 sets, with 118 species each, and over 18,000 speci. mens in all, was sent out, in 1879, to many of the higher schools of learning in this
country, and to a few foreign institutions. Series II, also containing 50 sets of 189
specie1:1 each, and a total of over 50,000 specimens, is now very nearly ready for distribution, and will be sent out the coming January or February. Series III, or the educational series of 50' sets, with 98 species each, and a total pf over 15,000 specimens,
was finished and distributed in June, 1882. Enough material stills remains for making up a second educational series of 200 sets, with about 125 species each, and the
work of preparin~ this series will be begun in January, 1883.
As a part of Series II, ten additional sets, containing the same species and many
others, is now being prepared, for sending to the London Fishery Exhibition of 1883,
to be disposed of in Europe, by exchange, for collections for the Museum. This
Museum is greatly in need of authentic foreign collections of marine animals for the
purposes of comparison, and much valuable material of this character can undoubtedly be obtained by such a system of exchange.
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The disposal of such a quantity of duplicate material as is now being sent out, of
no further value to the Museum, will be of benefit to the institution in more than one
way. In addition to increasing its sphere of usefulness, and bringing back to it some
returns in the way of exchanges, it will also relieve the Museum of much care and
expense, necessary to the preservation of such an extensive collection, and enable
the workers in this department to devote their entire time to the reeerve and undetermined materials.
From the many resources of the National Museum, it is natural to suppose that this
department will, in the course of time, assume greater proportions than the same
department of any other museum in the country. Tp.e accessions for the past three
years, or since the renewal of activity in this line, have been so great that the department has outgrown the space assigned to it, and, unless more room is made available
at an early date, the safety of the collections will be more or less imperiled. It is
very gratifying to the curator to be able to note such rapid progress in a department
which has lain dormant for so long a time.
Among the many plans proposed for the coming year, it is intended to make considerable advancement in the preparation of the exhibition seriEJs, in order that the
more instructive specimens, of which many are still packed away, may all be made
serviceable to the general public at once. Another reason for rapidly perfecting the
exhibition series is one now gener~lly recognized by all museums, that, as a rule, less
damage happens to specimens when they are open to constant inspection than when
they are stored away out of sight. The pottery now :filling the cases on the west side
of the marine invertebrate hall is to be soon removed, when these cases will be altered
to correspond with those now containing the invertebrate collections. Enough specimens of corals and sponges are now mounted or prepared for mounting to nearly fill
these new cases, so that with little exertion a very extensive display can be made.
The scheme for the exhibition of specimens in this department, as at present worked
out, comp!':i.ses two features-the general display collection, which we havo deen discussing, and the synoptical collection, which has not yet been begun. The form er
will illustrate the several groups of marine invertebrates, with reference to external
form, by a massing tqgether of all the members of the groups, which it is possible to
obtain or to exhibit to advantage in the cases. The synoptical collection will be of a.
more educational character, and will represent the external arnl internal anatomy,
and embryology of typical members of each group by means of careful preparations,
dissections, and diagrams. The latter scheme will necessitate a much greater outlay
of labor than the former, and will require a number of years for its accomplishment.
This portion of the exhibition collection will have to be accommodated in new upright cases, to occupy the center floor space, after the present incumbran.ces are removed. The general display collection will also soon outgrow the wall cases allotted
to it, and require additional space on the :floor.
In the prooent scheme no account has been taken of the large reserve series of alcoholic specimoos, excepting whero such may be used in the synoptical collection..
The general display collection now contains only dried specimens, which are the most
illitable for display. The ordinary cylindrical jars of thick glass distort their contents,
and it i generally impossible to keep the alcohol AO clear that the specimens can be
readily distingnished from the outside. Nevertheless, there are in this department
large quantities of showy. specimens, of which dry preparations cannot be ma.de, and
which it is desirable to display. Square jars have been suggested, and would certainly
be preferable to the round ones. A matter of great r importance, howev r, is the safe
keeping of the en.tire reserves ries of specimens in alcohol, which is now mainly stor d
in dark rooms and pa ageway in the basement, where it is very difficult to give it the
proper attention. A portion of the e specimens, which have been determined and
prop rly labelled, have been arranged in the wall cases on the south side of the main
ruith nian hall, and if no obj cti n is made the curator proposes to fill as many of
th" cai as ar not now u d for other purpos s. There is no doubt but that the
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safety of the collections will be greatly improved by keeping them open to daily
inspection.
A great desideratum in this department is a supply of authentic foreign collection
for the purposes of comparison in making identifications, and an attempt will be made
this spring to remedy this deficiency in part by soliciting .exchanges from several
European authorities. Por this purpose, ten very superior sets of duplicates of FishCommission specimens have been prepared and will be sent to the London Fishery
Exhibition, where they can probably be disposed of to the best advantage of the
Museum.
DEPARTMENT OF FOSSIL INVERTEBRATES.

The department of fossil invertebrates has been under the charge of
Dr. C. .A. White, who during part of the year was directly in the employ of the Museum, and who now, having accepted the position of paleontologist of the United States Geological Survey, continues h~s -work
in the Museum as honorary curator. Unlike most of the honorary curators, however, his whole time, except when in the field with the survey,
in summer, is devoted to administrative work and investigation upon
the collections, and his office is in the laboratory.of'the department.
This department is now installed in the west-south range of th~ riew
Museum, being deposited in the drawers of thirteen unit table-cases,
the laboratory being in the two adjoining rooms at the west side of the
south entrance. No part of this collection is on exhibition, and considerable portions of it are still in the storage rooms. The most valuable
specimens, particularly those which have been studied and have served
as types for the publication of the late Prof. Fielding B. Meek, have
been cleansed of the accumulated dust of long storage and put in excellent order.
Dr. White's own specialty is in the study of the invertebrates of the
Mesozoic and Cenozoic periods, and Mr. C. B. Wolcott, also of the Geological Survey, has been assigned by its director to work in this department, and is acting as assistant curator, under the direction of Dr. White,
having special charge of the Paleozoic fossils. His work in the field
extends over more than half the year, and work upon this section of the .
collection is not so far advanced. Mr. L. M. Garrett, U. S. N., has
acted as assistant in this department and accompanied the curator to
the field upon the work of the United States Geological Survey from
July to October. Dr. White has already devoted much time during the
year to duties as chief of the .Artesian Wells Commission.
Of this department of the Museum it can be said that its material is
in excellent order for scientific investigation, and that it is being extensively used for that purpose.
I quote from Dr. White the following statements and recommendations:
The present state of the collection is that of only partial arrangement, and therefore the number of specimens cannot be given, even approximately. Their condition, however, is favorable to their complete arrangement and division i~to series as
soon as I shall get time and suitable assistance to do the work. A few years ago &
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considerable quantity of duplicate specimens was set aside for exchange. Subs&quent investigation has shown the desirability of retaining a large part of these in
the Museum, and it is therefore necessary to review them again before any are sent
out.
Since even an extensive collection of fossil invertebrates may be presumed to be less
attractive to the public than much of the material of other departments, my plans
have contemplated mainly such a classification and arrangement of the Museum collection as will make it conveniently available to students for scientific purposes.
The fact that so-large a part of these spe~imens are those upon which official reports
and other scientific writings have been based, makes it especially desirable that they
shall be made accessible to students of paleontology as early as practicable.
DEPARTMENT OF FOSSIL PLANTS.

This department, like that of fossil invertebrates, is under the honorary cu.ratorship of an· officer of the United States Geological Survey,
Prof. Lester F. Ward. The collection is installed in the drawers of a
number of unit-table cases in the west south range and upon the south
balcony, contiguous to which at its east end is the laboratory of the
curator. This laboratory has during the year been filled up with cases,
an~ a large amount of preliminary work has been done by the curator,
who since October has been assisted by Mr. E. E. Hayden, midshipman
of the United States Navy. This collection, like many others, has been
in a quiescent state for many years, and a large amount of work has
been found necessary, preliminary to its final arrangement in proper
shape for study. No effort has as yet been made to provide exhibition
space for it. Its present condition is well shown by the following exextracts from Professor Ward's report:
The extensive collection which had been received from Mr. Leo Lesquereux, of Columbus, Ohio, who had previously employed it in the preparation of his printed reports, and ha.d catalogued and numbered it according to your instructions, was merely
unpacked doring the last months of 1881, and remained at the beginning of the year
in a wholly unorganized condition. The bulk of the work done in the department
bas therefore been that of systematically classifying and arranging this material. This
work was delayed by the necessity of having appropriate cases erected in the laboratory rooma to receive it, as also by the la.ck of assistance and the performance of duties in connection with the Geological Survey.
The deficiencies of a merely chronological catalogue rendered necessary the preparation of a much more complete and convenient slip catalogue, which could be systematically arranged and serve as an efficient aid in the progress of the work.
The catalogued material ha.a been arranged in three series according to horizon,
viz, the Cretaceona (chiefly from the Dakota Group), the Tertiary (including for convenience the Laramie Group, which Mr. Lesqnerenx considers to be Eocene), and the
Carboniferona and lower formations (there being a few from the Old Red Sandstone
of Ireland, and a few from the Silurian of New York).
The system of classification adopted is, in so far as this was practicable, that of
Bchimper, as given in his "'l'raite de Paleontologie Vegetale," the most comprehensive work on the subject.
As the greater part of the undetermined material in the department belongs to the
later formations, and a.s my field work for a great while will probably be chiefly confined to the e horizons, I have found it necessary to reserve, for the present at least,
the whole of the Cretaceous and Tertiary coll ction and retain it in the laboratory
as a b is for comparison and investigatfon. For the same reason I have not thought
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best to select a reserve series of the Carboniferous plants, and have prepared the:
whole collection for exhibition in the cases below. It still remains on the balcony.·
waiting the completion of the necessa.ry cases.
Very little was done during the year in the way of original research or towards theelaboration of new material, owing to the time required in making these preparations.
:Fifty-nine specimens of Alaskan fossils were sent in September by your instructions
to Mr. Lesquereux to be figured. These have been returned. One specimen (No. 556)
was sent, August 15, to Dr. J. S. Newberry, to be used in connection with a report to
be published by the Geological Survey.
The following is a summary exhibit of the state of the collection so far as regards
specimens which have been specifically determined:
Genera. Species. Specimens.
Carboniferous .••. _.. _•••...•••..•.•....... _•••...•..•...
Cretaceous ...••....•.. _. ~ __ ••••.• __ •.• _... ___ .. _. _. _•••.
Tertiary. _... _•. ___ .. __ ••.•••• _. __ . _• __ . __ . _••••.••••.•. _
Total .•••• ____ . __ ••. _. ____ •••• __ • - -. -...• - ••.••••..

53
121

177
142
351

1,821

239

670

3,920

65

1,550

549

The undetermined material consists chiefly of the thirty-one boxes collected by my•

eelf in 1881, and seven boxes collected by Captain Bendire.

DEPARTMENT OF MINERALS.

The classification of the departments of the Museum provides for three
departments in the division of geology: {XVI) physical geology, in which
branch no work has as yet been attempted; {XVII) minerals and rocks;
and (XVIII) metallurgy and economic geology. The two latter were for
nearly two years under the charge of Dr. George W. Hawes, whose
death on the 22d of June has been in many ways an irreparable loss to
the Museum.• Mr. William S. Yeates, aid in the staff of the Museum,
has during the year had special charge of the department of minerals,
and with the assistance of Messrs. E. E. Hayden, Henry S. Chase, and
E. Wilkinson, midshipmen in the United States Navy, has been pressing
forward the work of unpacking and cataloguing the accumulated mass
of material. The number of entries on the Museum register has been
2,528, representing 3,437 specimens; of these 1,37Q, have been assigned to
the exhibition and reserve series, and 417 to the duplicate series; 155
have been rejected, and the remainder assigned, according to their nature,
either to the collection of rocks or ores and metallurgical products.
The card catalogue in the duplicate series has been increased during
the year by 1,261 cards. Mr. Yeates reports that such work as has been
done is that of putting in order the specimens in the old collection, a
large number of which have never been entered on the register. The
* A short biographical notice of Dr. Hu.wes is given at the close of this report,
together with a list of his scientific publications; and also an account of the work
planned and commenced by him in relation to the collection of building-stones.
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work of entering these and putting the catalogue number on each
specimen has been for some time, and is now, in progress. Numbers
have been painted on 2,894 specimens, and nearly 2,000 labels have been
written. .A. preliminary classification has been begun, and twenty.
three sets of duplicate specimens have been distributed; some of them
as exchanges, but the majority to institutions of learning. Mr. Yeates
reports, upon the present state of the collection, that it contains 6,939
specimens in the combined reserve and exhibition series, while in the
duplicate series there are about about 7,000 specimens, making an approximate total of 14,000 specimens. During the past year 413 specimens
were added to the reserve and exhibition series, and 1,261 to the duplicate series.
The mineral collection is disposed in drawers of unit cases iu the
west hall of the new Museum, while a great mass of material, unassorted and in process of classification, is still in the temporary workroom in the southwijst court.
The department of building-stones, which in the preliminary classi~
:fl.cation was associated with that of mineralogy, has already been reported-upon as one section of the department of arts and industries.
DEPARTMENT OF METALLURGY .A.ND ECONOMIC GEOLOGY.

This department, like the preceding, has been without a head for
the greater part of the year. In July, 1882, Mr. F. P. Dewey, previously
employed as chemical assistant to Dr. Hawes in his investigation. upon
the building stones for the Tenth Census, was given temporary charge of
the department of the collection, and made some preliminary studies and
inspections. On December 1, Mr. Dewey was appointed to the curatorship of the department. Active work in the department is, therefore,
hardly begun, and all that can be said concerning it is in the way of
anticipation. To this department is assigned a very large portion of the
material given to our Government by the various foreign Governments
and other exhibitors at the close of the Centennial Exhibition, which
from 1876 to 1882, was stored in the basement of the Armory Building,
and which ha in part been removed to the new museum, together with
the material recently received from the permanent exhibition in Philad lphia and stored in the temporary building adjoining the Armory.
The curator of metailurgy and economic geology also necessarily acts as
curator of the ection of metallurgy and metal-working in the department
of art and indu tries, which is already in possession of great quantities
of he· v and bulky material, and which may be expected rapidly to grow
in xtent and importance. This department is one of the most difficult
th
u eumtoma age; thematerialwhichitincludcsisalwaysheavyjn
n u wi l y and oft nof great bulk. Unlike many other departments,
it must plac on public exhibi ion almo t everything which it contains;
in fact, it ha
gr ater hare than any other department of material
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which is chiefly useful on account of its educational value, which for
yurposes of investigations might perhaps better be examined in the
place in which it was collected. Its proper arrange,ment, therefore, must
be the work of several years; and, on account of the number of laborers
required to handle it, the work must be comparatively very costly.
The original intention, to the carrying out of which the Museum is in
a certain way pledged, was that the mineral resources of each particular
State should be shown separately; and, to accomplish this, it will be
necessary to secure extensive additions to the collection from almost
every State in the Union; extensive not only in :number, but also in
bulk, weight, and cost of transportation.
Another difficulty in the management of this department is the
uncertainty as to its final location. At present the southwestern quarter of the building, including the west hall, the southwest court, and
the two adjoining ranges, are assigned to the division of geology, to
metallurgy and metal-wor.k ing. A portion of this space is at present occupied by paleontological collections, but even when these are
removed the space will probably be inadequate for the accommodation even of the material already on hand. Should a new building be
erected for the Museum, these collections will naturally be the first to
be transferred, and consequently much bulky material will require to be
moved. It cannot be doubted, however, that .this department will be of
greater importance to the country in an industrial way, and will intere~t
and benefit a larger number of the visitors to the Muse-um, than any
other; especially when it is so arranged as to show concisely and impressively the character of the mineral resources of each State and the
methods by which the various products of the metal-working industries
are produced.
Mr. Dewey reports that in the catalogue of the collection there have
been made 3,851 entries, representing 4,772 specimens; of these 4~~0
were specimens previously received from Centennial sources, and of
which no entry had been made, and 281 were specimens entered from
th9 old Smithsonian collection. Almost all the work done has been
upon the reserve series, especially upon the Centennial material, about
150 boxes having been unpacked and specimens identified as far as possible, and all information in regard to them put in a permanent form for
preservation. This was a work of considerable magnitude, since much
care and time were necessary in unpacking the specimens and tracing
up their records.
The southwest range is at present assigned to this department, and
in it quite a number of specimens are. to be seen, although nothing
can properly be said to be on exhibition. The collection of ores from
Nevada is the only special collection which has been thoroughly examined; the records in regard to this are perfect and its condition satisfactory.
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The curator has presented the following estimate of the present condition and possible future of the department:
As to the number of specimens it is not possible to give it exactly, as many speci~
mens aro still packed in the · boxes in which they came from Philadelphia, and with
the exception of 360 they are all as yet in the reserve series; after a/ careful estimate
I would place the number at about 20,000.
In general, the condition of the specimens is perhaps fair, alt.hough many of the more
showy specimens have suffered· from want of proper care and attention aside from
the necessary deterioration by decomposition, generally confined to the surface, but
in some cases extending to the interior, in which case serious disintegration has been
·the result. Decomposition is the chief source of deterioration of metallurgical specimens, and while there are various devices for its prevention, no feasible plan has yet
been proposed to completely arrest its action.
A matter of the first importance in this department is a collection for the study of the
science of metallurgy, which need pot be large, as it will contain little or no duplicate
material, and will be designed to show the following points in the production of the
metals: the natural occurrence of the various ores of each metal, together with the
prominent associated material; the natural occurrence of such materials as are nece~
sary in the refining of the ores; the various processes for the extraction of the nat.ural
occurring material showing the plans and methods of exploration and working
principally by means of models and drawings, and, where practicable, by the exhlbition of specimens of the tools actually used; the various steps in the treatment
of the ores from the time they leave the mines until they are converted into the commercial metals, with specimens of the various intermediate products and plans and
mode1s of the machines, furnaces, &c., brought into rnquisition during the processes;
(this is perhaps the least satisfactory part of the present collections in the Museum,
and one that should be increased as rapidly as possible.;) and, finally, the various form.a
in which thfl different metals are produced and placed upon the market, together with
the incidental products, especially such as can be utilized.
By far the greatest portion of the coUection, however, should be arranged upon a
geographical basis, whereby the ores and products of certain regions would be gronped
together, and, when possible, the connection between the various regions should ba
clearly indicated. In the arrangement of tlris collection a somewhat different plan
ahould be followed from that adopted in the scientific collection, as in this case there
will be of necessity considerable duplication of specimens, and prominence should be
given t.'.> peculiarities in occurrences and composition of the ores, and the modifications
thereby necessitated in the usual course of treatment. This collection will require
constant care and attention to keep it abreast of the progress of development, which
is very rapid in this country where many new regions nre being explored and developed every year, and where the varying conditions found in isolated regions lead to interesting and important modifications in processes, which should be examined and made
available to the rest of the world. It is also very desirable to have suites of speolmens showing the changes occurring in the composition and character of ores from
the surface to the greatest depth attained, but these cannot be obtained after a mine
has b en in operation a few years. At the same time, as regions decline in importance,
and proceSSOO' become antiquated and pass out of use, ajudicioos culling out of unimportant material could be made with advantage. There is one :fi.el<l which the departm nt could with propriety occupy, namely, the collection oftheliteratureof American
m tallurgy, which is at presont very restricted, a condition readily explained by he
fact that metallurgical knowledge has a. high commercial value which its possessors
de ir tor ta.in, from purely selfish motives. Boch books as there are upon metallurgical ubjec are mainly of European origin, and their ignorance and silence upon developm n in metallurgy made in this country are so great as to make them v3,lucless
for application here except eo far as broad general principles are concerned. There
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have been many and great advances in metallurgy made in this country, and a complete record of their development would be a valuable contribution to knowledge. It
is but just to say that, as a rule, American metallurgists have written and published
far more than their European brethren, but there is still room for improvement. The
majority of papers by American writers are scattered through various society-journals
and other periodicals, so that the student is obliged to waste a great deal of time in
tiresome search through a large amount of (to him) valueless matter.
DEPARTMENT OF EXPLORATION AND FIELD WORK.

The explorations which have been made, especially in the interest of
the Nation~l Museum have been, as hitherto, under the immediate direction of the Smithsonian Institution, from whose funds the expenses
have been for the most part defrayed. The details are given at length in
the report of the Secretary of the Smithsonian Institution. Various
officers of the Museum have been attached, especiallyduringthe summer
months, to the service of the United States Fish Oommission, the Geological Survey, and the Bureau of Ethnology of the Smithsonian Institution, while others, more or less affiliated with the Museum, have been
engaged in field work incidentally in connection with their duties as
employees of the Ooast Survey and the Signal Service of the Army.
DEPARTMENT OF CHEMISTRY.

The chemical laboratory occupies the two upper stories of the southwest pavilion, and the chemist, Mr. Frederick W. Taylor, has been
engaged in the solution of many questionB in chemistry and economic
geology, proposed by the other d~partments of the Museum or by outside departments of the Government. The chemist reports that, in answer to letters received from the Director, he has made 119 reports, 15
being letters in response to queries.submitted to the Smithsonian Institution; 70 being reports of qualitative analyses of specimens received
by the Institution, and identifying 93 specimens of minerals, rocks, and
ores. Thirty-four reports have been made representing 65 quantitative
anaylses, and involving 274 determinitions.
One of the most interesting of the investigations was made for the
chairman of the House Committee on Ways and Means for the purpose
of determining the possibility of extracting the methylic alcohol from
the ethyl alcohol contained in English methylated spirit. Another was
the analysis of eight samples of zinc-covered or galvanized-iron telegraph wire for the Signal Office of the War Department, the object
being to find some explanation of the different degrees of resistance to
an electric current exerted by the different wires.
The main work of the laboratory has, however, been the examination
of questions in economic geology, involving the analyses of numeroui
specimens of iron ore, coke, gold and silver ore, of natural brines, and
of soda incrustations from Nevada, the latter for the United States Geological Survey.
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The chemist makes the following statements upon the present condition of the laborJtory:
The present condition of the chemical laboratoryis,.with very few exceptions, most
promising. In the balance-room we have three No. 7 analytical balances, one large
analytical balance to carry one kilogramme, one assay button balance, one small socalled prescription scale, one pulp scale for assay charges, and one J olly's balance for
specific gravity determinations.
Ample facilities for the preparation of samples for analysis are provided, the laboratory being provided with a small Blake crusher for reducing samples to small fragmeuts, a "buck plate" for assay samples, and a number of valuable agate mortars for
preparing samples of silicates, rocks, &c., where iron cannot be used.
The facilities for assaying are good, there being three furnaces for that purpose, one
for crucibles, and two for scarification and cupellation. The stock of glassware is good,
as also the porcelain. The main feature of the laboratory, however, is the fine stock
of platinum ware in the form of dishes and crucibl~, the laboratory possessing 19
platinum dishes holding from 50 cubic centimeters to nearly half a liter, and 25 platinum crucibles. In addition to the 2,070 grammes spoken of, the Institution has purchased at different times about 700 grammes of platinum, this being purchased before
we had received the addition from Newport, making in all about 2,770 grammes of
metal, representing a money value of over eleven hundred dollars.
In regard to the general arrangements of the rooms of the laboratory a full description will be found in the report of the Institution for 1881. The main room is fitted
with white-pine desks, one running across the entire width of the room against the
south wall, the other being placed against the third wall, besides which there are
cases for chemicals and apparatus, and a fume chamber. The balance room is handsomely fitted up with cases of black walnut and contains a heavy black walnut table
for the balances. The third floor of the building bas also been fitted up during the
year with a substantial double desk. During the past year the supply of water bas
been entirely insufficient, or rather the pressure has been insufficient, causing much
annoyance, the flow often ceasing for the greater part of the day; and should the engineer desire to fill his boilers no water can be had on the laboratory floor during the
process. Frequently the operation of distilling water for use in making analysis
had been suspended for lack of water to cool the condenser. To remedy this evil,
the chemist would suggest that a. tank be placed on the roof of the building and connected with the feed pump for the boilers in the engine room by a suitable arrang~
ment of valves; this could be so arranged as to supply the upper or third floor continuously, being used on the second floor only when the ordinary supply should fail.
DEPARTMENT OF EXPERIMENTAL PHYSIOLOGY.

Mr. John A. Ryder, embryologist of the United States Fish Commission, has occupied during the year a laboratory fitted up for microscopic work, and e pecially for embryological investigations, in the
Armory building, and has carried on several important investigations
upon the embryology of fi hes and oysters. The laboratory has been
filled up with con iderable completeness, chiefly at the expense of the
i h ommis ion.
A r t of Mr. yder publications will be found in the appended bibIi gr pby.
The u eum. has furni hed a con iderable amount of material to Dr.
eir fitcb 11, of P iJadelphia, who i engaged in investigating the
m of the ra tl nake, and al o a numb r of specimens to Dr. John
on, f Philad lphia, for bis studi upon the brain.
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In connection with the Fish Commission work some very important
experiments have been made by Colonel MacDonald and Mr. Ryder
upon the retardation of the developement of the eggs of shad and other
fishes.
~
·
Involuntary experiments have been made in this department during the year by Dr. R. W. Shufeldt and Mr. A. Z. Shindler, of the
Museum, the former having been bitten by a Heloderma suspectum, and
having described his experience in the "American Naturalist," November, 1882, Vol. XVI, No. 11, the latter having suffered a like mishap while
handling a specimen of Elapsfulvius, as described by Mr. F. W. True
in the "American Naturalist," 1882, Vol. - page -.
DE~.A.RTMENT OF VIVARI.A..

A number of living animals are on exhibition in the rotunda of the
new building and seem to afford much amusement and instruction to
visito;rs. This department, while of but lit~le service in the general
aisposition of the collection, is well suited for the exhibition of a few
cases of living animals; and I am inclined to believe that fifteen or
twenty characteristic forms might .be obtained and maintained here at
trifling expense, while serving an excellent purpose in illustrating and
supplementing the preparations in the Museum cases.
At present, the following mammals are thus exhibited:
A Red-footed Douroucouli, or Owl Monkey (Nyctipithecus rufipes, Sclater), from Costa Rica; two Pinches, or White-tufted Marmosets (CEdipus
titi, Lesson), from 0hiriqui, Colombia; a young Mexican Deer ( Oariacus
mexicanus, Gmelin), from Chiriqui, Colombia. All these specimens were
presented to the Museum by Capt. John M. Dow.
In the same room is also a large case in which at various times
throughout the year many species of American snakes have been shown.
Upon these the curator of herpetology has made ihe following report:·
, The vivarium for reptiles continues to prove of the greatest interest to visitors, and
'it is hoped a sufficient number of living specimens may be sent to render it still more
popular. In connection with it, a most instructive and interesting event occurred
early in the summer, namely, the birth of 109 young snakes (Tropidonotus sipedon).
The act of parturition was carefully observed, and it is the intention of the curator
to publish a paper upon the subject.
There is little trouble in keeping the harmless reptiles alive in captivity for an indefinite length of time, provided proper food can be obtained; but with regard to the
C.rotalus and .Ancistrodon, as yet our efforts have failed to induce them to food.
It has been noticed, also, that quite a number of our specimens die from necrosis
of the jaw, an experience which has, it is believed, been shared by nearly every
museum and zoological garden in the world.
Early this year a very fine and extremely large rattlesnake (Crotalua adamanteus)
was received from Florida, and shortly after an equally large kingsnake ( Ophibolus
getulus), and it was determined to test the popular belief as to the antagonism existing between the two species. They were accordingly placed in a large case, the bottom of which was covered with sand, and allowed to remain together for some time.
~o hostilities took place, and it was noticed that neither species appeared to fear the
other. Perhapl!I under more natural surroundings the case may be different.
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It has been found neceesary to keep king-snakes apart from the others, as their cannibalistic tendencies are well developed.
In the months of September and October copulation was noticed between some fine
examples of the indigo snake (Spilotes erebennus) in the vivarium, and it is .noped
young specimens may be secured as a result ..

In the basin of the fountain in the rotunda are kept living fishes of
the following species :
l. Oyprinus carpio (Linne). a scale carp; b leather carp.
2. Carassius auratus (L.) Bleeker. Goldfish; a common form; b triple,
tail form.
3. Hybrid between Nos. 1 and 2.
4. Idus melanotus (Breckel).
In a tank in the same room are shown two specimens of albinQ axolotls (Siredon piscijormis), which were bred by M. Carbonn~er fo Paris,
France, from other albinos which were the progeny of a pair of black
axolotls.
Nearly all the living species of North .American Testudinata are kept
in confinement in one of .the smaller inclosures on the carp ponds on
Monument lot, where they remain for purposes of acclimation.
Fishes of the following species are cultivated in the carp ponds:
1. Oyprinus carpio (Linne). a scale carp; b mirror carp; c leather carp.
2. Idus melanotus (Breckel). Leucisous idus (Gthr.). Nerfling; Orfe;
3. Tinca vulgaris (Cuv.). Tench.
Golden Tench; Ide.
These ponds are under the control of the Director.of the Museum, and
the details of their management are described in his report as Commissioner of Fisheries. Many .American species of fish have also during a
part of the year been kept in aquarium tanks in the .Armory Building,
where during the spring months extensive operations in connection
with the batching of fish have been carried on, which have been witnessed by large numbers of visitors.

OBITUARY NOTIOE OF DR. G. W. HAWES.

GEORGE WESSON HAWES was born December 31, 1848, in Marion,
Ind., and died of quick consumption June 22, 1882, in Manitou Springs,
Colo., whither he had gone in the hope of benefit to his health.
Both his parents were natives of Massachusetts; and both died while he
was very young. His father was the Rev. Alfred Hawes, a missionary
of the .American Home Missionary Society, stationed at Marion, Ind.
Hi ar]y days pas ed nnder the care of a lady in Worcester, Mass., a.
frien of bi parents whom he regarded as his foster-mother.
Ili ta ·te for scientific tndies was early manifest, and, having been
£ r me y ar a stud nt in the High School, Worcester, at the age of
se nt n he ent red the Sheffield Scientific School at ew Haven, to
w i h ith me i t r i · ion he wa a tached for fifteen years in the
capa itie of student, laboratory a 1 tant, and instructor. From 1867
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to 1871, he was engaged ln business pursuits in BoRton, but returnee t.o
graduate with the class 9f 1872, four years later trtan would otherwise
have been the case. The first year after his graduation he was private
assistant to Prof. S. W. Johnson in the chemical laboratory, subsequently until 1880 assistant and instructor in mineralogy and blow-pipe
analysis in the Sheffield Scientific School. The summer of 1878 he devoted to the study of microscopic lithology in Breslau, under Prof. A.
Lasaulx, and from March, 1879, to June, 1880, was studying mineralogy
and crystallography at Bonn with Professor vom Rath, and litho~ogy
with Professor Rosenbusch at Heidelberg. He received the degree of
doctor of philosophy from the university of Heidelberg in 1880. ·
In the fali of 1880, he accepted the position of curator of the Department of Economic Geology in the National Museum, and about the same
time was appointed special agent of the Tenth Census in charge of the
building-stone investigation. His strength was too heavily taxed by
close study in the hot summer of 1881, and in the fall he found himself
unable to continue his work. A month at the Warm Springs in Virginia failed to restore his vigor, and on his return it was ascertained
that incipient lung trouble existed. He decided to spend the winter in
the Bermudas, hoping that the mild air of a southern ocean would
restore him to health. On his return in May it wa1-, evident to us all
that his days of life were few, and as we bade him good -bye, when he
set forth for Colorado, we could scarcely hope to see him again.
In the early part of his student life he paid much attention to biplogical studies, and in the summer of 1872 was one of the party accompanying the United States Fish Commission at its summer station at
Eastport, Me. Later he became an enthusiastic botanist and published
a most admirable work upon the flora of New Haven and vicinity.
After :finally selecting a specialty he devoted himself to it with untiring
zeal, and at the time of his death had piaced himself in the front rank
of American mineralogists and litholog1sts. His future was rich in
promise. He regarded his life work as just begun, and his chief regret,
as he often expressed it to me, w~s that be had to leave a task which
he had for so many years been laying out and preparing himself for.
"His death," remarks Dr. Rosenbusch in the Neues Jahrbuchfur Min_eralogie, "bas deprived science of an enthusiastic and unusually gifted
servant." He was possessed of unusual executive ability, and his associates in the Museum often wondered at the ease with which he organized and conducted his own department. He had published twenty
or more memoirs upon mineralogical and lithological topics, prominent among which are 'his studies upon contact zones in the Albany
granites, and the Mesozoic diabase of Connecticut. His largest work was
the Mineralogy and Lithology of New Hampshire, constituting volume
IV of the Reports of the State Geologist. He regarded the investigation of the building stones of the United States, which he had just taken
in band, as the great work of his life., and had l~id out an extremely
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comprrhensive scheme for its prosecution. rhe report upon this subject, soon to be published by the Census Bureau, his in conception and
chiefly the product of bis labors, will undoubtedly be the finest of its
kind ever prepared. The National Museum contains an imperishable
monument to his memo.r y in the magnificent collection of building
stones which he gathered-a collection far surpassing any other in the
world.
Hawes was a man of upright and noble character-a character shaped
by a reverent faith in the teachings of the Christian religion. Like
many men trained in the methods of scientific thought, he felt unable
to agree with the doctrines of any sect, but in our conversations he
asserted his belief in the Christian revelation, and all who know him
must feel that his life was shaped by this belief.
LIST OF PAPERS BY DR. G. W. H.A.Wll::S.*

[Experiments on the use of potassium dichromate.] Published in an
article by Prof. S. W. Johnson on the use of potassium dichromatein ultimate organic analyses.
(American Journal of Science, 1874, vu, p. 466.)

On a feldspar from Bamle, in Norway.
(Am. Journal of Science, 1874, vn, p. 579.)
Gives the r esults of chemical an al yses of a feldspar identical with or olosely
allied t o oligoclase.

On the chemical composition of the wood of acrogens.
(Am. Jour. of Science, 1874, vu, p. 585.)
Gives the results of twelve chemical analyses as made by the author upon
acrogens of the following species : Lycopodium dendroideum, L. complanat1tm,
Equiaetum hyemale, .il.Bpidium marginale, Cyathea canaliculata.

[Analysis of a serpentine pseudomorph, and examination of brucite.]
In J. D. Dana's" Serpentine pseudomorphs from the Tilly Fostermine."
(Am. Jonr. of Science, 1874, VIII, pp. 451-453.)

[Analy is of chondrodite from the Tilly Foster mine.]
Dana's memoir on chondrodite.

In Prof. E. S~

(Transactions of the Connecticut Academy of Arts and Sciences, 1875, III,
p . 86.)

The trap rock of the Connecticut Valley.
(Am . J our. of cience, 18i5, rx, pp.185-19'2.)
ive the re ults of several chemical analyses of t he dolerit es and diabase&
of the Connecticut Valley.

On diabantit a chlorite occurring in the trap of the Conn ecticut Valley.
. J our. of cience, 1 5, rx, pp . 4&4-457.)
iv th analysis of a variety of chlorit e fou nd in the trap of the Con.neoticut Vall y.
(

·Th' biblio"1'apby wa prepared by George P. Merrill.
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On zonochlorite and chlorastrolite.
(Am. Jour. of Science, 1875, x, pp. 24-26.)
,,,
ConclU(les from chemical and microscopic examinatbn that these are not
true mineral species, but rather impure varieties of phrenite. Reviewed by
Rosenbusch in the Neues Jahrbuch for 1875, .p . 750.

(Analysis of durangite.] In Prof. G. J. Brush's article on ''The chemical
composition of durangite."
(Am. Jour. of Science, 1876, ·xI, p. 464.)

The rocks of the "Chloritic formation" on the western border of the
New Haven region.
(Am. Jour. of Science, 1876, XI, pp. 122-126.)
Gives the results of microscopic and chemical examinations of certain metamorphic rocks in the vicinity of New Haven, Conn. Concludes that they are
true dolerites, diabases, and metaphyres, and distinguishes them _from similar
eruptive rocks by the prefix meta.

On a lithia-bearing variety of biotite.
(Am. Jour. of Science, 1876, x1, pp. 431-432.)
Finds that the black biotite from the feldspar quarries of Portland, Conn.,
contains some 0.95 per cent. of lithia, which replaces a part of the potash.

On the greenstones of New Hampshire and their organic .r emains.
(Am. Jour. of Science, 1876, XII, pp. 129-137, 1 plate.)
Gives the result of numerous chemical and microscopic examinations of the
so-called greenstones of New Hampshire, and also describes and :figures certain forms contained in them, which appear to be of organic origin. These
forms, which excited considerable interest at the time, proved, on further
examination, to be but the peculiar skeleton-like forms left by decomposing
titanic iron,

On grains of metallic iron in dolerites from ;:New Hampshire.
(Am. Jour. of Science, 1877,

XIII,

pp. 33-35:)

Mineralogy and lithology of New Hampshire, by George W. Hawes, instructor in mineralogy in the Sheffield Scwntific School of Yale College. Part IV, of the third volume of the Geology of New Hampshire, 262 pp., royal 8vo, with 12 plates. Qoncord, N. H., 1878.
This, the most important work of the author's life, gives the results or
extensive research upon the chemical and microscopic properties of what may
be regarded as typical rocks and minerals of New Hampshire. It also contains extensive notes upon the external characters; economic value, and general distribution of the rocks over the State, together with a short treatise
upon the method of study with the microscope.

The rocks of the "Chloritic formation" on the western border of the
New Haven region.
(Am. Jour. of Science, 1878, xv, p. 2i9.)
A note on the previous paper published in this journal, XI, 1876, p. 122.
The author :finds on further examination that a certain mineral, supposed at
first to be a pyroxene, is hornblende, and that the rock belongs therefore to
the diorite group.

H. Mis. 26--11
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On liquid carbonic acid in syenite.
(Am. Jour. of Science, 1878, xvi, p. 234.)
A short note taken from the au th or's "Report on the mineralogy and lithology of New Hampshire."

On leucoxeue in the New Hampshire diorites.
(.A.m. J our. of Science, 1878, xvi, p. 396.)
A short note taken from the author's "Report on the mineralogy and lithology of New Hampshire."

On the association of pyroxene and hornblende.
(Am. Jour. of Science, 1878, XVI, p. 397.)
,
A short note taken from the author'l'l "Report on the mineralogy and lithology of New Hampshire."
·

On a group of dissimilar eruptive rocks in .Campton, N. H.
(Am. Jour. of Science, 1879, XVII, pp. 147-151.)
Describes five closely adjoining dikes cutting a mica schist in Campton,
N. H., which, upon examination, prove to be composed of diabase, olivene
diabase, diorite, and syenite. Gives chemical analyses.

An account of recent progress in geology, for the years 1879 and 1880.
(Smithsonian Report, 1880, pp. 221-234.)
Also published separate in pamphlet form.

An account of recent progress in mineralogy, for the years 1879 and 1880.
( Smithsonian Report, 1880, pp. 229-312.)
Also published separate in pamphlet form.

The Albany granite, .New Hampshire, and its contact phenomena.
( Am. J our. of Science, 1881, XXI, pp. 21-32.)
Describes the chemical and structural change produced in the eruptive
Albany granite, and the adjoining argillitic mica schist at their point of contact. The rocks were studie<l both chemically and microscopically.
An abstract of this paper by H. Rosenbusch was afterward given in the
Neues Jahrbuch idr :Mineralogie, &c., 1882, I. Band, I. Heft, pp. 464-465.

On liquid carbon dioxide in smoky quartz.
(Am. Jour. of Science, 1881, xx1, pp. 203-209.)
The author finds the smoky quartz of Branchville, Conn., to be particularly
rich in co.vities, containing carbonic acid in both the liquid and gaseous state.
Considers that the motion of these included bubbles is due to changes in
external temperature. The paper is supplemented by a communication by
Mr. A. W. Wright, giving the results of chemical examinations of the gases
and liquids contained in these cavities.

On the mineralogical composition of the normal Mesozoic diabasea
upon the Atlantic border.
(Proc. U. . Nat. Mus., 1881, 1v, pp. 1 9-134.)
This paper gives the results of several chemical and microscopic examinations of the rocka, bowing that their composition is somewhat more complex:
than i generally supposed; hat two varieties of plagioclase are generally
pre ent. The pa.per waa reviewed by Prof. J. D. Dana, in American Jour.
of cience, XXII, 3d series, 1881, p. 230. Also reviewed by H. Rosenbusch in
Teues Jahrbuch ftir Mineralogie und. Geologie, 1882, 1, iii, p. 414.
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On the determination of feldspars in t.hin sections of rocks.
(Proc. Nat. Mus., 1881, IV, pp. 134-136.)
·
.
The author gives as the result of bis experience that grave errors are habl"'
to arise through relying altogether upon optical methods for determining
feldspars in thin sections, since, owing to the uncertain angle _a t which the
crystals are cut, it is not only not possibl~ at all times to distinguish with
certainty between the different varieties of plagioclase, but at times they can
with great difficulty be distinguished from orthoclase.
·

On a phosphatic sandstone from Hawthorne, Fla.
(Proc. U. S. Nat. Mus., 1882, v, pp. 46-48.)
Gives the results of microscopic and chemical analysis of a phosphatic
sandstone from Hawthorne. The stone was found to contain ,some 16 per
cent. of phosphoric acid.

Brief abstracts and reviews of paper.s by 4merica1' authors, published by
Dr. Hawes in the Neues Jahrbuch fur Mineralogie, Geologie, und Palaeontologie.
B. J. Harrington. Notes on chrome-garnet, phyrhotite, and
titaniferous iron ore. Proc. Canadian Natural History Society,
May, 1880.-H. B. Oornwall. -Gallium in American blende~
Am. Chem. Jour., April 1880, p. .-Peter Collier. Analysis
of a mineral resembling thorite. J our. Amer. Chem.· Soc., xr,
ii, p. 73.-F. W. Olark and M. E. Owens. On a new .variety of
tetrahedrite. Am. Chem. Jour., June, 1880, p. 173.
1

(Neues Jahrbuch, 1881,

XI,

ii pp. 174-175.)

George J. Brush. On American sulpho~selenides of mercury
with analysis of onofrite from Utah, by W. G. Comstock.
Am. Jour. Science, xvr, April, 1881.-F. A. Genth and W. C.
Kerr. The minerals and mineral localities of North Carolina,
being Chapter r of Vol. II of the Geology of North Carolina,
p. 122. Raleigh, 1881.-Henry C. Lewis. On Philadelphite, a
new mineral species. Proc. Phil. Acad. Nat. Sciences, December 22, 1879.-Wm. P. Blake. Occurrence of realgar andorpiment (auripigment) in Utah Territory. Am. Jour. Science, ·
March, 1881, p. 219.-W. E. Hidden. On the Whitfield County,
Georgia, meteoric iron. Am. Jour. Science; April, 1881,
p.287
(Neues Jabrbuch, 1881, XI,iii, pp. 337-343.)

A.R.C. Selwyn. Geological survey of Canada; reportofprogTess
for 1878-'79.-D. Honeyman. Geological waifs from the Magdalen Islands.-D. Honeyman, D. C. ·L. ~ova ·scotia geology.
Notes on a new geological map of Pictou County. Proceedings
and Transactions of the Nova Scotia Institute · of Natural
Sciences, Halifax, 1880, Vol. v, pp. 119, 136, 192.-Eugene A.
Smith On the geology of Florida. Am. Jour. Science, April,
1881, p. 292.-Geo. M. Wheeler. Annual Report upon the
Geographical Survey of the Territory of the United States
west of the 100th meridian. Appendix 00 of the Annual
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Report of the Chief of Engineers for 1879. 338 pages. An
atlas of six maps; also several large maps with the text.-Warren Upham. The geology· of Central and Western Minnesota.
A preliminary rfport. Saint Paul, Minn. 33 pp.-Edward
Orton. Review of stratigraphical geology in Eastern Ohio,
from the annual report of the secretary of state, 1879. Columbus, Ohio, 1880. pp. 33.-C. G. Rockwood, jr. Notices of recent Am·erican earthquakes. Am. Jour. Science, March, 1881,
p.183.
(Neues Jahrbuch, 1881, XI, iii, pp. 3i3-376.)

R. P. Whitefield. Notice of the occurrence of rocks representing
the Marcellas shales of New York in Central Ohio. Proc. Am.
Assoc., Saratoga meeting, August, 1879, p. 297.-H. M. Chance.
The millstone grit in England and Pennsylvania. Am. Jour.
Science, February 1881, xx1, p. 137 .-Andrew S. McCreath.
Second report of progress in the laboratory of the second geological survey of Pennsylvania. J.P. Lesley, State geologist.
Containing communications by Professor Frazier, F. Platt,
and J.P. Lesley. 438 pp.-Persifer Frazer. The geology of
Lancaster County, second geological survey of Pennsylvania.M. E. Wadsworth. Notes on the geology of the iron and copper districts of Lake Superior. Bulletin of the Museum of
Comparative Z_oology at Harvard College, geological series, 1,
July, 1880. 157 pp.-Geology of Wisconsin. Vol. 1n, survey
of 1873-'79. T. C. Chamberlin, State geologist. 763 pp.Geological survey of Alabama; report of progress for 1877
'78. Eugene A. Smith, State geologist, 138 pp.-C. E. Dutton.
Report on the geology of the high plateaus of Utah, 1880.Alexis A. Julien. On the geological action of the humus acids.
Proc. Am. Association, August, 1879, pp. 311-411.-W. C.
Kerr. The mica veins of North Carolina. Transactions Am.
Inst.-Mining Engineers~ Feb., 1880.-J. S. Diller. The felsites and their associated rocks north of Boston.-Proc. Boston
Soc. of Nat. Hist., Jan. 21, 1880, p. 385.-J. Peter Lesley. Second geological survey of Pennsylvania. Reports from 1874 to
1880.
(Neues Jahrbucb, 1881, x1, iii, pp. 380-390.)

Dr. Hawes a sisted in the preparation of the following works, which
should be added in cn.-der that the list may be complete:
A catalogue of the flowering plants and higher cryptograms growing
with ut cultivation within thirty miles of Yale College. Published
by the Berzeliu Society, New Haven, 1878.
Am nual of determinative mineralogy, with an introduction on blowpi e-analy i , by George J. Bru b, professor of mineralogy in the
e:ffie1d ci ntific School of Ya1
ollege.
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THE COLLECTION OF BUILDING STONES.

About the time that Dr. Hawes entered upon his duties as a curator
at the National Museum he also assumed charge of that branch of the
Tenth Cemms relating to the quarrying industries of the United States.
His plan was to make a complete census of all the quarries of stone worked
in the country, to ascertain the amount and value of their productions,
the number of men employed, and all the facts usually included in census reports; in addition to which it 'Yas hoped to gain a large amount
of information of more strictly scienti interest. In order to carry out
his plans, special agents or collectors were employed, in all cases in
which it was possible, men of scientific attainments, whose education and
training had especially fitted them for the work, who were- to visit the
quarries in person and gather all necessary" facts of economic importance relative to the industry, besides which they were instructed to collect all additional facts possible of scientific importance but perhaps of
less practical value. Among the printed question·s to be answered relative to each quarry were the following: "Kind of rock quarried Y"
'' Geological age of formation 1" " Structure of natural blocks as regards
stratification and jointing Y" "How large a block can be obtained Y"
'' Principal uses for which it is employed Y" &c~; or, if the stone was
used for ornamental purposes only, there were added such questions as,
"What are the qualities that render this stone desirable for ornamental
purposes °l" and, "ls it suitable for ornaments exposed t,o the weather Y"·
From ea~h quarry two specimens, or more if the character of the rock
seemed to require it in order to represent it in all its varieties, of sufficient size to be dressed into four-inch cubes, were forwarded by mail
to the Museum for further examination. Here a corps of aids and
assistants was employed to work up the material ·as it eame in. Each
specimen on its arrival, after being catalogued, was placed in the hands
of stone-cutters who dressed them into four-inch cubes the different faces
of the cubes being finished as follows : Polished in front, drafted and
pointed on the left side; drafted rock face upon the right ~ide; rock
face behind, and smooth sanded or chiseled upon the top and bottom.
This preparation was modified fo suit individual cases; for example,
sandstones which do not polish, had the front face simply rubbed
smooth. The specimens thus prepared were placed in suitable exhibition cases and properly labelled, where they might be examined by all
who wished.
The chips made in the process of dressing were carefully saved to be
utilized in chemical and microscopic analyses. Also• specimens from
each quarry, so far as pra-Oticable, were to be submitted to proper tests,
to ascertain their powers of resistance to pressure. Special tests were
also to be made to learn the absorptive properties of the various kinds
of stone; their specific gravity and weight per cubic foot; their powers
of resistance to the effect of heat and frost, together with the effect of
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certain incltided minerals upon their weathering properties. Preparations were made for extensive chemical analyses, and several hundred
thin sections prepared· for microscopic study.
The :final report was to be published in quarto form and to contain, in
addition to extensive articles . upon the subjects already mentioned,
chapters on the history of the quarrying industry of the United States,
and upon rock weathering and decomposition as illustrated in the stone
buildiqgs of the principal cities of the country. It was also to contain
numerous plates showing the rocks both as they appear. to the naked
eye and as seen in thin sections under the microscope. Also illustrations
of some of the principal quarries and of special machinery used in
quarrying and dressing stone.
When it became evident that Dr. Hawes could no longer continue his
work it was placed in other hands for continuation, but the long delay
already caused by his illness rendered its full completion impossible
within the limits of time prescribed by the census, and it was therefore
greatly abbreviated. Had be been able to carry out his plans as originally intended, this would, beyond all doubt, have been the most important work upon the ~object of building stones ever produced in this or
any other country .
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APPENDIX A .......LIST OF OFFICERS, JANUARY 1, 1883. ·

SPENCER F. BAIRD ...... . Secretary of the Smithsonian Institution; Director.
G. BROWN GOODE .... .... Assistant Dir~ctor; Curator, Dep'tof A.rt and Industry.
TARLETON H. BEAN ...... Curator, Dep't Ichthyology, and Editor of "Proceedings."
WILLIAM H. DALL ... __ .. Honorary Curator, Depart1nent of Mollusks.
FREDERICK P. DEWEY .. Assistant Curator, in charge of Department of Metallurgy,
JAMES M. FLINT ........ . Honorary Curator, Section of Materia Medica.
EDWARD FORl:MAN .. ... . Assistant, Department of Ethnography.
GEORGE P. MERRILL ... . Assistant, Seqtiqn _o f Building Stones.
RICHARD RATHBUN. ___ .. Assistant Curator, in charge Dep't of Marine Invertebrates.
CHARLES RAU ............ Curator, Department of A.rch(B()logy.
ROBERT RIDGWAY ...... . Curator, Depa-rtment of Birds.
CHARLES V. RILEY ...... Honorary Curator, Depa1·tmcnt of Insects.
FREDERICK W. TAYLOR .. Chemist.
FREDERICK W. TRUE . .... Librarian; Acting Curator, Department of Mammals.
CHARLES D. WALCOTT .. . Honorary Ass't Curator, Dep't of Invertebrate Fossils.
LESTER F. WARD ........ . Honorary Curat01·, Department of Fossil Plants.
CHARLES A. WHITE ...•.. Curator, Departnit;nt of Invertebrate Fossils.
HENRY C. YARROW ...... . Honorary Ourator, Department of Herpetology.
WILLIAM S. YEATES. ___ .. Acting Ciirator, Department of Minerals.

API>ENDIX B.-BIBLIOGRAPHY OF PUBLICATIONS OF THE
MUSEUM FOR 1882.

!.-PAPERS BY OFFICERS OF THE MUSEUM.

BEAN, TARLETON H. A partial .bibliography of the fishes of the Pa ,
cific coast of the United States and of Alaska, for the year 1880.
(Proc. U. S. Nat. Mus., 1881, 1v, pp. 31~317.)

- - Notes on fishes collected by Capt. Chas. Bendire, U.S. A., in
Washington Territory and Oregon, May to October, 1881.
(Proc. U.S. Nat. Mus., 1882, v, pp. 89-93.)

Note on the occurrence of a Silvery Lamprey (Ichthyomyzon
castaneus Girard) in Louisiana.
(Proc. U.S. Nat. Mus., 1882, v, pp. 117-119.)
- - 'Notes on birds collected in Alaska and Eastern Siberia during
the summer of 1880.
(Proc. U. S. Nat. Mus., 1882, v, pp. 144-173.)
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BEAN, TARLETON H. Translation of note on the habits and the rearing
of the Axolotl (Amblystoma mexicanum), by M. Carbonnier.
(Proc. U. S. Nat. Mus., 1882, v, pp. 221-222.)

,_. - - Notes on a collection of fishes made by Capt. Henry E. Nichols:
U. S. N., in British Columbia and Southern Alaska, with descriptions of new species and .a new genus (Delolepis).
(Proc. U.S. Nat. Mus., 1882, v,pp. 463-474.)

List of publications of the United States National Museum.
(Bull. U. S. Nat. M~s., No. 18, pp. 1-12.)

Notes on a shipment, by the United States Fish Commission
of California salmon (Oncorhynchus chouicha) to Tanner's Creek,
Indiana, in 1876.
(Bull. U. S. Fish Com., lt382, .I, pp. 204-205.)

- -. Account of a shipment, by the United States Fish Commission,
of California salmon-fry ( Oncorhynchus chouicha) to Southern Louisiana, with a note on some collections made at Tickfaw.
(Bull. U.S. F. C., 188:l, I, pp. 205-206.)

- - (J. W. Collins.) An inquiry as to the capture of young codfish
in Chesapeake Bay.
(Bull. U. S. F. C., 1882, I, pp. 401-402.)

Directions for collecting and preserving fish.
(Forest and Stream, No. 25, Jan. 19, 1882, xvn, p. 492.)
A .reprint from Proc. U. S. Nat. Mus., 1881, Iv, pp. 235-238.

Rainbow and other Pacific trout.
(Forest and Stream, ,June 15, 1882, xvm, pp. 389-390.)

See also GOODE and BEAN.
DALL, WILLIAM H. On the genera of Ohitons.
(Proc. U. S. Nat. Mus. 1881, IV, pp. 27!l-291.)

- - - The currents and temperatures of Bering Sea and the adjacent
waters.
(Report U.S. Coast Survey for 1880, App. No. 16.)
Separate 4to, p. 46, maps and section, March, 1882.

On certain Limpets and ChitQns from the deep waters off the
Eastern coast of the United States.
(Proc. U.S. Nat. Mus. 18 1, IV, pp. 400-414.)
Reprinted in Ann. an l Mag. Nat. Hist., London, x (1882), 11-26.

Li t of paperR by William Healey Dall, assistant, D. S. Coast
ur, y, honorary curator, U. S. National Museum. 1866-1882.
Wa hington: Judd & Detweiler, printers, 8vo, pp. 11.
te on Ala ka Tertiary deposits.
(Am r. Journ. ci., Jnly, l

2, XXIV, pp. 67, 68.)

i graphical ket h.

(Charles Darwin.]

(Pr c. Biol. oc. Wa b., 1 2, T, pp. 56-59.
ad before the society May 12, 1
, on the occasion of the Darwin memorial m ting.
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DALL, WILLIAM H. Address by William H. ·nan, vice-president, section F, before the section of Biology, American .Association for the
Advancement of Science, Montreal meeting, August 23, 1882-.
Salem, printed at the Salem Press, 1882, 8vo, pp. 16.
Species in Buccinum.
(NQ.chri.cht. d. deuts. malakozool. Gesells., Aug.-Sept., 1882, pp. 118-121.)

Zurn Kapi tel der "Natural Selection."
(Nachricht. d. deuts. _malakozool. Gesells., Oct., pp.145-149.)

Dall iiber das Klima von Alaska.
(Zeitscb. d. osterreichis. Gesells. f. Meteo., Nov., 1882, xvn, pp. 443-444.

Note on Gadinia excentrica Tiberi.
(Amer.Nat., Sept., 1882, p. 737.)

Der Golfstrom nach den neuesten Forschungen.
(Petermanns geogr. Mittheilungen, 1883,

1,

pp. 19-21.)

GOODE, G. BROWN. The eel question.
(Forest and Stream, xvm, 1882, March 2, pp. 91-93; March 9, pp.111-113;
March .16, pp.132-133: )

- - Materials for a history of the Swordfish.
(Forest and Stream, XVIII, 1882, June 22, p. 410; July 20, p. 492; XIX, 1882,
Aug. 17, p. 52; Aug. 24, p. 70; Aug. 31, pp. 91, 92; Sept. 7, pp.111, 112; Sept.
14, pp. 132, 133; Sept. 21, pp. 149, 150; Oct. 5, p; 193; Oct. 19, pp. 231,232.)
Also i.n Trans. Amer. Fish Cult. Assoc., 1882, pp. 84-150.

- - - The taxonomic relations and geographical distribution of the
members of the swordfish family (Xipkiidre).
(Proc. U.S. Nat. Mus., 1881, IV, pp. 415-433.)

The fisheries of the world.
(Cyclopredia of Political Economy, Chicago, u, pp. 211-231.)

- - - Benthodesmus, a new genus of deep-sea fishes, allied to Lepidopus.
(Proc. U.S. Nat. Mus., 1881,

IV,

pp. 379-383.)

The Mackerel.
(Proc. Biol Soc. Wash.,

I,

1882, p. 32.)

The fishermen of the United States.
(Trans. Antbrop. Soc. Wash.,

1,

[Abstract.]

pp. 62-66.

See GooDE and BEAN; also, GOODE and COLLINS.

GOODE, G. BROWN, and TARLETON H. BEAN. Benthodesmus, a new
genus of deep-sea fishes, allied to Lepidopus.
(Proc. U. S. Nat. Mus., 1881,

IV,

pp. 379-383.)

- - A list of the species of fishes recorded as occurring in the Gulf
of Mexico.
(Proc. U.S. Nat. Mus., 1882, v, pp. 234-240.)
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GOODE, G. BROWN, and TARLETON H. BE.AN. Descriptions of twentyfive new species of fish from the Southern United States, and three
new genera Letharcltus, Ioglossus, and Ohriodorus.
(Proc. U.S. Nat. Mus., 1882, v, pp. 412-437.)

GOODE, G. BROWN, and Capt. J. W. COLLINS. The winter haddock
:fishery of New England.
(Bull. U. S. F. C., 1882,

I,

pp. 226-235.)

The winter haddock fishery of New England.
(Forest and Stream, May 18, 1882, XVIII, pp. 311-312; also in Trans. Amer.
Fish Cult. Assoc., 1882, pp. 48-65.)

. . RATHBUN, RICHARD. Dredging stations of the U. S. Fish Commission steamer, Fish Hawk, Lieut. Z. L. Tanner, U. S. N., commanding, for 1880, 1881, and 1882, with temperature and other observations.
(Bull. U. S. Fish Comm., Nov. 1882,

II,

pp. 119-131.)

- - - List of marine invertebrates, mainly from the New England
coast, distributed by the United States National Museum. Series
II.

(Proc. U. S. Nat. Mus., 1881,

IV,

pp. 298-303.)

List of marine invertebrates from the New England coast, distributed by the U. S. National Museum. Series III. E~ucational
series.
(Proc. U. S. Nat. Mus., 1881,

IV,

pp. 304-307. Feb'y., 1882.)

Notes on the shrimp and prawn :fisheries of the United States.
(Bulletin U.S. Fish Comm.,

II,

pp. 139-152. Nov., 1882.)

See also SMITH and RATHBUN.
RAU, CHARLES. Articles on anthropological subjects contributed to
the annual report of the Smithsonian Institution, from 1863 to
1877, by Charles Rau. Washington. Published by the Smithsonian
Institution, 1882, 8vo, pp. x, 1-169.
The l\Ionnt Pisgah (U. S.) stone carvings.
(Nature, July ,13, 1882, p. 243).

Die Jadeitgegenstande des National-Museums zu Washington.
(Arcbiv fiir Antbropologie, 113821

XIV,

pp. 157-163.)

Li t of anthropological publications, 1859-1882.
(Proc. U. . at. Mus., 1881, IV, pp. 455-458.)

evi w f" ncient Scottish lake-dwellings or crannogs, with
a upplem tary chapter on lake-dwellings in England," by Robert
onro, i.
. D., F. S. A. cot. Edinburgh, 1882.
(

, p. 3G3, anonymous.)
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RIDGWAY, ~OBERT. Catalogue of Old World birds in the United
States National Museum.
(Proc. U. S. Nat. Mus., 1881, IV, pp. 317-333.)
·
The object of this catalogue, as. expressed m the preface, "is to render apparent the desiderata of the National Museum in the way of Old World birds,
so that museums or individuals desiring to make exchanges (or donations)
may know what species are wanted." The total number of species enumerated 1
is 1,339, to wldeh there have been many additions• during the year, the result chiefly of a judicious distribution of the catalogue. It is proposed to
publish annually a supplement to this list, giving the names of all the species
added to the collection during the year, for the information of those from
whom accessions to the collection may be expected.

Notes on some Costa Rican birds.
(Proc. U. S. Nat. Mus., 1881, 1v, pp. 333-337.)
This paper is based upon a small but very interesting collection of birds
presented by Sr. Don Jos6 C. Zeledon, of San Jos~, Costa Rica, and mostly
· obtained upon the volcanic peak of Irazu. This elevated peak, like many
others of a similar character throughout tropical America, possesses a number
of entirely peculiar species, increased by two in the collection upon which
this paper is based, viz, a very pretty wren (Troglodytes ochraceus), and a remarkable, as well as totally n\:lW form of dendrocolaptine bird (.Acanthidops
bairdi), the genus as well as the species being new.

Description of a new :flycatcher and a supposed new petrel
from the Sandwich Islands. ·
(Proc. U. S. Nat. Mus., 1881, IV, pp. 337-338.)
The birds described in this paper are new and very distinct species ( Chasiernpis sclateri and Cyrnochorea cryptoleucura) "from the island of Waimea Kaui.
The ornithology of the Sandwich Islands, notwithstanding their accessibility,
being very imperfectly known, every addition to our knowledge of the birds
of these islands possesses peculiar interest.

Description of a new owl from Porto Rico.
(Proc. U. S. Nat. Mus., 1881, IV, pp. 366-371.)
In addition to the description of a new species (Asio port01·icensis), this paper
treats critically of the nearly cosmopolitan Asio accipitrinus, or short-eared
owl, .and its allies.

Descriptions of two new thrushes from the United States.
(Proc. U.S. Nat. Mus., 1881, 1v, pp. 374-379.)
Tho birds herein described are Hylocichla fuscesce;ns salicicola, or willow
thrush, from the Rocky Mountains, and H. alicice bicknelli, from the Catskill
Mountains, New York. The latter is of particular interest, as being a local or
geographical race of a species which breeds abundantly along the Arctic coast
of North America, and which was supposed to be specially limited to that distr~ct during the breeding season. Nevertheless, Mr. Eugene P. Bicknell, of
Riverdale, N. Y., found a smaller and darker colored form, unquestionably
refe:ttab1e to the same species, breeding upon the Catskill Mountains at an
elevation of about 4;000 feet.
'

- - - On two recent additions to the North American bird-fauna
by L. Belding.
'
(Proc. U. 8. Nat. Mus., 1881,1v, pp. 414-511.)
During the winter of 1881-'82, Mr. L. Belding,. of Stockton, Cal., made an
• The subsequent additions of identified species number 104, making a total of 1,44::3
species now in the collec1 ion.
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exploration of the western coast and southern extremity of Lower California,
in the interests of the National Museum, a considerable portion of his time
being spent at La Paz, on the eastern side of the peninsula. Among the birds
obtained at this locality was a single example of Swinhoe'swagta,il (Motacilla
ocularia), a species belonging to eastern Asia, so that the individual in question must in all probability have crossed the Pacific Ocean, perhaps aided
by some vessel bound toward our shores. The other, a Mexican species, the
chestnut-headed yellow warbler, (Dendrmca bryanti), first described in 1874,
Mr. Belding found to be a common inhabitant of the mangrove thickets skirting the Gulf shore.

Description of several new races of American birds.
(Proc. U. S. Nat. Mus., 1882, v, pp. 9-15.)
The new birds described in this article are (1) Methriopterus curvirostris ocoidentalis, from western Mexico ; (2) Mimus gilt,us laiorencei, from southern
Mexico ; (3) Merula flavirostr-is graysoni, from the Tres Marias Islands ; ( 4) SiaZia sialis guatemalre, from Guatemala; (5) Chamma fasciata henshaioi, from
the interior of California; and (6) Perisoreus canadensis nigricapillus, from
Labrador.

On the genera Harporhynchus, Cabanis, and Methriopterus
Reichenbach, with a description of a new genus of Miminm.
(Proc. U. S. Nat. Mus., 1882, v, pp. 43-46.)
The purport of this paper is the definition of characters distinguishing two
genera which had been previously confounded. A new allied genus (Mimodes ),
also related to Mimus, is instit.uted for the Ha.r porhynchus graysoni Baird.

Critical remarks on the tree creepers ( Oerthia) of Europe and
North America.
(Proc. U. S. Nat. Mus., 1882, v, pp. 111-116.)
This paper, based upon extensive material in the National Museum, defines
the distinctive characters of several Palooarctic and North American races
of Certhia familiaris, among which the following are described for the first
time: (1) C. familiariB britannica, from the British Islands; (2) C. familiariB
montana, from the Rocky Mountains; and (3) C. familiariB occidentalis, from
the Pacific coast of North America.

Description of some new North American birds.
(Proc. U. S. Nat. Mus., 1882, v, pp. 343--3'46.)
The species described are Catherpesmexicanuspunctulatus, California; Lophophanes inornatus griseus, Middle Province of United States; GcofhlypiB beldingi,
San Jos6 del Cabo, Lower California; Rallus beldingi, Espiritu Santo Islands,
Lower California, of which the types are all in National Museum collection.

On an apparently new heron from Florida.
(Bull. Nutt. Orn. Club, 1, 1 2, vrr, pp. 1-6.)
This article embodies a.review of the question of dichromatism in Ardea occi
dentalis (first hinted at by the author in the Bulletin of the U. S. Geol. and
Geog. urvey of the Terr., 1, 1878, 1v, pp. ~ -236), and also brings to notice
an allied di hromatic species, or race, from western Florida, named .A rdea
wardi, in honor of its discoverer, Mr. C. W. Ward, of Pontiac, Mich., who
generou 1y furni hed the facts and specimen upon which the new species
was b
d.
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(Bull. Nutt. Orn. Club, 1, 1882, VII, pp., 15-23.)
This paper presents the chief results of a collecting trip to the locality in
question, in the interest of the National Museum.

On the generic name Helmin,thophaga.
(Bull. Nutt. Orn, Club, 1, 1882, VII, pp. 53-54.)
This paper calls attention to the necessity (if the rules of nomenclature be
strictly adhered to) of suppressing this name as used. for a North American
genus of warblers, it having been applied forty-seven years previously to an
entirely dissimilar European group, including the nightingale and redbreast.
In order to render the change as slight as possible, . the name Helminthophila
is proposed.

The great black-backed gull (Larus marinus), from a new
locality.
(Bull. Nutt. Orn. Club, 1, 1882, VII, p. 60.)
The known range of this species has been greatly extendfld by specimens
from Herald Island, in the Arctic Ocean, north of Bering Strait, and Port
Clarence, on the Atlantic side of the same strait, collected by Captain Hooper,
U. S. Cutter '' Corwin," and Dr. T. H. Bean, curator Department of Fishes,
U.S. National Museum. The nearest previously recorded locality was Japan.

Additions to the catalogue of North American birds.
(Bull. Nutt Orn. Club, _1, 1882, VII, p. 61.)
The additions (to the catalogue published by the National Museum in 1881)
are Nos. 440*, Buteo fuliginosus Scl. (little black hawk); 440**, B. brachyurus
Vieill. (short-tailed hawk, white-fronted ·Hawk); 708, Puffinu8 b01·ealis Cory
(northern shearwater); and 717*, <Estrelata gularis Peale (Peale's petrel).
The numbers prefixed indicate their position as interpolated in the catalogue
in question.

Distribution of the fish crow ( Oormis ossifragus).
(Bull. Nutt. Orn. Club, 4~ 1882, VII, p. 250.)
This supposed strictly littoral species found among the mountains of Virginia, at least sixty miles from the nearest tide-water.

Birds new to or rare in the District of Columbia.
(Bull. Nutt. Orn. Club, 4, 1882, vn, p. 253.)
The species given, verified by specimens in the National Museum collection,
are the following: T Bewick's wren ( Thryomanens bewicki); yellow-throated
warbler (Dendrmca dominica); loggerhead shrike (Lanius ludovicianus); and
sharp-tailed finch (Ammodromus caudacutus).

List of additions to the catalogue of North American birds.
(Bull. Nutt. Orn. Club, 4, 1882, VII, pp. 257, 258.)
This list is supplementary to that published in the January number of the
same journal (No.15), and includes s~bsequent additioIJ.s, given l(for the
benefit of tp.ose who, for various reasons, are not able to keep the run of all
the new dis<'overies." There are twenty-two species, as follows: 2a, Hylocichlafuscescens salicicola Ridgw. (Willow thrush) 3a. H. alicim bicknelliRidgw.
(Bicknell's thrush). 35a, Chamma fasciata henshawi Ridgw. (Pallid ground. tit).
38a, Lophophanes inornatus griseus Ridgw. (Gray titmouse). 55b, Certhiafamili
aris ,nontan a Ridgw. (Rocky Mountain creeper). 59b, Catherpes mexicanus punctu-
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lat-us Ridgw. (Punctulated wren). 69*, M?tacilla Mularis Swinh. (Swinhoe'!
wagtail). 93*, Dendrmca trieilloti brya1tti Ridgw. (Chestnut-headed yellow
warbler). 122"', Geothlypis beldingi Ridgw. (Belding's yellow-throat). 144a,
Vireo huttoni stephensi Brewst. ( Stephens' vireo), 230b, Peucaa rujiceps eremreca
Brown. (Rock sparrow). 297c, Perisoreus canadensis nigricapillus Ridgw. (Labrador jay). 311a, Myiarchus mexicanus cooperi Baird (Cooper's flycatcher).
354a, Caprimulgu11 vociferus arizonm 13rewst. (Stephens' whippoorwill). 402e,
Scops asio bendirei. Brewst. (California mottled owl). 452", Gyparchus papa
Linn. (King vulture). 475a, Lagopus mutus reinha-1.·dti Brehm. (Greenland
ptarmigan). 475b: L.mutus atkhensisTurner (Atkban ptarmigan). 486*, Ardea
toardi Ridgw. (Ward's heron). 569!1-, Rallus beldingi Ridgw. (Belding's rail).
701 *, Diomedea melanophrys Temm. ( Spectacled albatross).

RILEY, CHARLES V. [ United States] Department of Agriculture. Special
reportNo.11. The Silk-worm; being a brief manual of instructions
for the production of silk. Second edition. Prepared by direction
of the Commissioner of .Agriculture, by C. V. Riley, M . .A., Ph.D.,
entomologist, Washingi;on, 1882, 37 p., ill.
Urges practicability and desirability of the culture of Sericaria nwri in the
United States; gives estimates of the profits of silk-culture; a brief natural
history of S. mori, with its enemies, diseases, and food-plants; directions for
the culture of the insects a]!d the reeling of silk, and a glossary of terms used
in silk-culture. Corrects errors in the estimates given in the first edition,
makes other minor cha11ges, and addi introduction on the requisites of successful silk-culture.

On the oviposition of Prodoxus decipiens.
(Amer. Nat., Jan., 1882, v, pp. 6:.>.-63.)
An abstract of a paper ren,d at the Cincinnati meeting of the A. A. A. S. on
the time and manner of oviposition of Prodoxus decipiena in stem of Yucca
jilamentosa.

Horn's classification of the Oarabidre.
(Amer. Nat., Jan., 1882, XVI, pp. 63-64.)
A notice of G. H. Horn's "On the genera of Cambidre, with special reference to the fauna of boreal Ame1 ica" (Trans. Amer. Entom. Soc., July-Oct.,
1881, rx, pp. 91-196, pl. 3-10); shows necessity for broad view in the performance of classificatory work.

New insects injurious to agriculture.
(Amer.Nat., Feb., 18 2, XVI, pp.151-152.)
An abstract of a paper read at the Cincinnati meeting of the A. A. A. S. ;
states that the occurrence of previously unnoticed noxious insects is due sometimes to the introduction of species from abroad, 1mmetimes to previouslyexisting unnoticed species, and at other times to the acquisition of new habits
by previously-known innox.ious- species. In the last case the acquisition of
new habits may be accompanied by the acquisHionof new descriptional charactera, consti uting of the insect a new species. New species may thus be·
come developed within brief periods of time.

Locust probabilities for 1882.
(A.mer. Nat., Feb., 1882, xv, p. 153.)
iv the itinerary of Lawrence Braner in Utah, Idaho, Montana, and Wash-
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~ngt~n Territory, and reports favorable prospects of immunity from ravages
of CaloptenuB Bpretus in 1882.

A new depredator infesting wheat stalks.
(Amer.Nat.,Mar., 1882, xvr, pp.247-248, fig. 1.)
This insect was described as a new wheat pest, under the name of Isosoma
allynii, by G. H. French, in Prairie Farmer, 31 Dec;, 1881; and in his" Two
new species of Isosoma" (Can. Entom., Jan., 1882; xiv, pp. 9-10), is a species
of Eupelmus, doubtless parasitic on some of the wheat-stalk feeders and probably on some species of 'chlorops; habits and. figures of larva are also given
and descriptione of female imago of Isosoma tritici n. sp. (previously characterized by author in Rural New Yorker, March 4, 18t32), which is injurious to
wheat; gives comparison between I. tritica ·and I. hordei; states doubt concerning the habits of I. lineare of Europe, and the relative conspicuousness of
the "humeral spot" in European, American, and Australian species of Isosoma.

Further notes on the imported clover-leaf weevil, Phytonomus
punctatm.
(Amer. Nat., Mar., 1882, xvr, pp. 248-249.)
Specimens of a variety of Phytonomus punctatus, supposed to have been collected in Canada in 1853, and in Pennsylvania, described by LeConte as P.
opimut, in 1876; citations of other instances in which injurious insects have
been overlooked for a long time, or scantily collected; probability thatplantfeeding coleoptera imported from Europe will not spread far from the Atlantic
coast; some such species, injurious in Europe, are thus far innoxious in this
country; hibernation of and means against P.punctatus.

Possible food-plants for the cotton-worm.
(Amer. Nat.,April, 1882, xvr,pp. 327-329.)
.A.letia argillacea is, so far as known, strictly confined to GoBsypium as afoodplant ; locality list of the Mal vacere of northeastern United States, upon some
of which plants the larva of the Aletia will probably be found; physical characters and geographical distribution of Urena lobato, on which larvm of
.A.nomis eroBa occur ; egg and larva of the Anomis and the Aletia.

- - - Lichtenstein's theory as to dimorphic, asexual females.
(Amer. Nat., May, 1882, XVI, p. 409.)
Criticises J. Lichtenstein's theory that "winged female" Aphides and
"asexual female" Cynipids are larvre and their eggs pupm · · corrects errors
in the comparison of these forms with the hypermetamor~hotic stages of
Meloidre.

- - - Injurious insects in California.
(Amer. N&t., Ma.y, 1882,xvr, p. 410.)
Noti~e of Matthew Cooke's" A treatise on the insects injurious to fruit and
fruit-trees of the State of California, 1881," with indication of a few errors in
specific determination.

The cotton-worm. How its ravages may be prevented and the insect
destroyed. What an eminent entomologist has to say on the subject.
Some facts of interest to planters in the flooded district.
(N. 0. Times-Democrat, May 7, 1882.)
States wobability of unusual injury to the cotton crop in the Mississippi
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River flats by A.letia argillacea in 1882, owing to the belatement of the crop by
floods; want of suitable machines for destroying these insects; describes the
machine..'! for this purpose invented during the investigations of the U.S. Entomological Commission; mentions poisons available for use; states advantages of early application of poisons, and describes methods for t,h e preparation and application of these poisons.

Habits of Gybocephalus.
(Amer. Nat., June, 1882, XVI, p. 514.)
Cybocephalus nigritulus feeds on the scale-insect Chionaspis pinifolire, on
Pinus elliottii in South Carolina, and C. californici1s on a Coccid on apple trees
in California.

The triungulin of Meloidm.
(Amer. Nat., June, 1882, XVI, p. 515.)
J. Lichtenstein states that the triungulin of Melm p1·oscarabceus was described in J. L. Frisch's "Beschreibung von allerley Insecten in Teutschland,"
1727, VI, p. 15; all knowledge of it, however, was afterward lost.

Hibernation of the army worm.
(Amer. Nat.,June, 1882, X'_';, p. 516.)
Gives confirmation of autfior's views, as revised in 1880, in regard to the
hibernation of Leucania wnipuncta; mentions preferred localities for oviposition ; states prospects of extensive injury by these insects in the more northern States in 1882.

The utilization of ants in horticulture.
(Nature, 8 June, 1882.)
Abstract of C. J. Macgowan's "Utilization of ants as insect destroyers" in
China (North China Herald, 4 April, 1882); capture and sale of two species
of ants which build nests in trees, and colonization of these ants in orange
orchards to destroy the insects injurious to those trees.

Repelling insects by malodorants.
(Amer. Nat., July, 1882, XVI, p. 596.)
This is a critical review of J. A. Lintner's "A new principle in protection
from insect attack" (Proc. Western N. Y. Hort. Soc. for 1882, v . - - p. - - ) ;
states that odorous substances repel insects more by their toxic properties
than by their odor; mentions failure of attempts by the use of strongly
smelling substances to prevent oviposition, and shows that the senses of sight,
touch, and taste are generally more important in the insect economy than the
sense of smell.

Habits of Goscinoptera dominicana.
(Amer. Nat., July, 1882, XVI, p. 598.)
Announces discovery by F. H. King that Coscinoptera dominicana is ioguilinous in ants' nests in its earlier states; occurrence of similar ha,bitsin related
species.

Change of habit; two new enemies of the egg. plant. .
(Amer. Nat., Aug., 1882, XVI, p. 678-679.)
·ribes sudden acquisition by .D<mJphora juncta and by Cassida texana of
th habit of£ eding on Solanum melongena, these species having been found
previously on S. carolinense and S. el<.eaonifolium, respectively; occurrence
of 0. texana on . carolinense; geographical distribution of the e two in ects.
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V. Notes on Microgasters.

(Amer. Nat., Aug., 188'2, XVI, p. 679-680.)
·
.
·t· 1
· w of A. s. Packard , J'r·'s, '' Descriptions of some new. rnhneuA cr1 ma revie
mon paraeites of North American butterflies" (Proc. Bost .. Soc_. Nat. Hist., 188_0,
XXI, p. 18-38); synonymical notes on Mwrogaster carinata [ = M. gelechUB
var.], M. pieridiB [specific name preoccupied] L=A.panteles congrcgatus var.
pieridivora n. var.], M. atalant<B [=.Apan.telc8 oongregatua var.], M. [..t4panteles] carduicola and M. [A.] lunatus.

The " overflow bugs" in California.
(Amer. Nat., Aug., 1882, XVI, p. 681-682.)
Extract from a letter of Mrs. A. E. Bush, describing the occurrence of
PlatynuB maaulicolliB in California in such abundance at certain seasons as to
become a nuisance to man.

Probable sound organs in Sphingid pup.re..
(Amer. Nat., Sept., 1882,XVI, p. 745-746.)
Describes occurrence of a peculiar structure on the abdominal joints of the
pnpre of certain Sphingidre; genera in which this structure is observed; probable connection of this structure with the function of producing sound, as
obseryed in Sphinx atropoB.

Is Oyrtoneura a parasite or a scavenger 7
{Amer. Nat., Sept., 188'2, xvi, p. 74~747.)
Describes Cyrtoneura atabulena bred from pupre of Aletia argillacea; states
usual food of this species; expresses doubt whether the species is a parasite
or is only a scavenger in decayed pupre; thinks Phora alctire merely a scav.enger; describes great liability of pupre of .&lctia to decay.

Denoderus pusillus as a museum pest. .
(Amer. Nat., Sept., 1882, XVI, p. 747.)
Describes imagos of Dinoderua puaillus feeding on cork and paper lining in
an insect box; states that they occur usually in drugs and other stored and
dry vegetable products.

Habits of Polycaon confertus Lee.
(Amer. Nat., Sept., 1882, XVI, p. 747.)
.
The imagos of Polycaon confertus bore in twigs of apple and pear trees and
grape vines; the larvre probably live in the dead and dry wood of forest trees.

Myrmecophilous Coleoptera.
(Amer. Nat., Sept., 1882, xvi, p. 747, 748.)
Announces discovery, by Lawrence Bouner, that larvre and imagos of Et1r
phoria hirtipea live in hills of Formica rufa in Nebraska; and by Theodor Pergande, of pupre of Hymenorus rufi1>eB in nest of Formica juBca, and of H.
obscurua in nest of another species of ant; mentions known myrmecophilous
habits of Cetonia, CrcmaBtochilus, Euparia 008tanea (in nests of SolenopBiB xylon-i),
Tenebrionida: and Anthicus; work of E. A. Schwarz upon· myrmecophilous
coleoptera.

Cicada septendecim.
(Gardener's Monthly, Sept., 1882, v, p. --.)
A critical review of "the short paragraph on cicada" (op. cit., Aug., 1882,
- - , p. 247), with reprint of the notes on " Cicada Beptendecim," in Bull.
No. 6, U.S. Entom. Comm., 1881, p. 58-59; gives orthography of the names of

H. Mis. 26-12
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C. septendecim and C. tredecim; the natural relations or specific distinctness
of the two forms so named, and shows the indistinguishability of the species of
certain genera by the examination of cabinet specimens; states that dimorphic forms of identical species are more numerous than usually recognized,
and that Massospora cicadina is parasitic on Cicada.

Buffalo tree-hopper injurious to potatoes.
(Amer. Nat., Oct., 1882, XVI, p. 823.)
Describes habits, food-plants, and ravages of Ceresa bubalus.

A new museum pest.
(Amer. Nat., Oct., 1882, XVI, p. 826.)
Announces the discovery, py Mrs. A. E. Bush, of Perimegatoma t1ariegatum
as a pest in collections of insects.

Remarkable felting caused by a beetle.
(Rnral New Yorker, 14 Oct., 1882).

Modified reprint, with same title.
(Amer. Nat., Dec., 1882, xvi, p. 1018-1019).
This is a description of the felting of the interior of a pillow-ticking, with
fragments of feathers, formed by the ravages of .Attagenua mcgatQ111,a within a
feather pillow.

The Buckeye leaf-stem borer.
(Amer. Nat., Nov., 1882, XVI, p. 913-914.)
States that the insect mentioned as Sericoris instructana in [author's] "The
permanent subsection of entomology at the recent meeting of the A. A. A. S.,"
(Amer. Nat., Dec., 1881, XVI), p.1009-1010, is totally different from that species, and is here nltmed Sericoris claypoleana n. sp.; gives habits and foodplants of this species and of Proteoteras resculana, and poinra out distinctions
between these two species.

Species of Otiorhynchidm injurious to cultivat,ed plants.
(Amer. Nat., Nov .. 1882. XVI, p. 915-916.
Of North American Otiorhynchidre the development and earlier stages of
only one species (.Aramigus fulleri) are known; imagos of two species have
become noticeably injurious; the food-plants of eight other species were previously known; announces discovery, by G. P. Peffer, of the injuries of .AnametiB grisea upon roots of apple and pear trees, and gives list of food-plants of
the above-mentioned species.

A new rice-stalk borer; genus grinrling.
(Amer. Nat., Dec., 1882, XVI, p. 1014-1015.)
An extract from the author's "The rice-stalk borer" (Rept. [U.S.] Commiss. Agric. for 1881 and 188'2, 1882 [Jan., 1883] ), p.134-135, with additional
remarks; Chilo oryzaeellU3.
Is the same as Diphryx prolatella; mentions that the genus Diphryx was
stated by Lord Walsingham [T. de Grey] to have been founded by A. R.
Grote on a. mutilated specimen (as suspected by the author), with mistake of
maxillary for labial palpi.

The army-worm in 1882.
(Amer. Nat., Dec., 1882, XVI, p.1017.)
Stat
ccurrence of Leucania unipuncta in great abundance and with dietroos effects, especially in southern United States, in 1822.
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V. The wheat-stalk worm on the Pacific coast.

(Amer. Nat., Dec., 1882, XVI, p.1017-1018.)
Announces reception, from J. A. Starner, of Isosorna tritici, injuring wheatstalks in Washington Territory; prior notices of this insect.

The bean weevil.
(Rural'New Yorker, 9 Dec., 1882.)
Answers inquiry of R. J.B.; gives habits of and means to be pursued
against Bruch us f abre.

Emulsions of petroleum and their value as insecticides.
(Rural New Yorker, 9 Dec., 1882.)
Abstract of a paper read at meeting of American Association for the Advancement of Science, at Montreal, - - , 1882; gives results of e,x perimenta
made by several persons (named) upon methods of using petroleum as an insecticide without injury to plants; states that soap and milk emulsions are
the most available, and gives methods of preparing them.

[United States] Department of Agriculture-Entomologist, 1882
(C. Valentine Riley). Report of the Entomologist. (Report [U.S.]
Commiss. Agric. for 1881 and 1882, 1882 [Jan. 1, 1883], pp. 61-214,
pl. 1-20, with 3 p. expl. of plates.)
Separate author's edition, entitled "Report of the Entomologist, Charles
V. Riley, M.A., Ph.D., for the fh;cal year ending June 30, 1882. l<"'rom the
l report of the Department of Agriculture for the year 1881. Issued
December 1, 1882." Wash., Government, t.-p. cover+ t.-p., 8+ 167 p. (with
original pagination also), 20 pL
Consists of an "Introduction," sketching the plan of the report, the past
and present organization and work, the projects and future needs of the entomological division of the U.S. Depa,r tment of Agriculture, and t,he relation
of this division to the U.S. Entomological Commission and the Natfonal Museum; of "Extracts from correspondence," containing brief notes upon numerous insects not otherwise treated in the report; and of chapters bearing
the following titles, cited, unless otherwise indicated, under the name of C.
V. Riley as author, to which chapters reference should be made for further
analysis: -Silk culture.-Pyrethrnm: its use as an insecticide.-Chinch-bug
notes.-The army-worm Leucania unipurwt,a Haw.-HunBARD, H. G. Scaleinsects of the orange. Remedies and their application.-Insects affecting the
rice plant.-Insects affecting corn or maize.-The cotton-worm, .Aletia xylina
Say.-Miscellaneous insects.-COMSTOCK, J. H. Report on miscellaneous
imects.

Silk-culture.
67-76 [7-16].)

(Report of the Entomologist, 1881-1882, pp.

A report of work done by the entomologic1aivision of the U. S. Department of Agriculture in the promotion of silk- lture in 1881-1882; with extracts·from letters and reports of corresponde ts; list of the now active silkculture associations and business enterprises, and statement of work- done by
them; reprint of author's preface to 2d ed. of special report No. 11 of U. S.
Department of Agriculture, giving a summary of the present condition and
prospects of the silk-producing industry in United States; caution against
extensive prosecution of this industry under present tariff laws.
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PYRETHRUM:

Its use as an insecticide (pp. 76-87

[16-27], pl. 3, 4).
Contains a reprint of the "Circnlar in reference to pyrethrum," issued by
the U.S. Commissioner of Agriculture [G. B. Loring] in 1882, givipg a history
of the discovery and application of pyrethrnm as an insecticide and directions
for the preparation and application of this substance; reports from corre-spondents and from the author of their experience in the growth of the plants.

Chinch-bng no~s (pp. 87-89 (27-29]).
Gives a verification of Cyrus Thomas's predictions in relation to the ravages
of Blissus leucopterus in 18>31 and 1882; extracts from correspondence reporting
the abundance of this insect early in 1882 ; letter from J. G. Barlow on the
weather and the ravages of the Blissus in W21ishington County, Missouri, in
1882; irrigation, cremation, and other means against these insects.

The Army-worm, Leucania unipuncta Haw. (pp. 89-106 (20-46J,
pl. 2; pl. 6, figs. 1-3).
Gives a history of investigations into the natural history of Leucania unipuncta; states place and manner of oviposition of this moth; its prolificacy;
the duration of the egg and larva stages; describes habits and characteristics
of this larva and of larvre of Leucania generally; gives means of predicting and
preventing their ravages, and extracts from letters received in 1882; includes also the following snbchapters: HOWARD, L. O. Report of observations upon the army-worm, 1881. LOCKWOOD, S. Account of the invasion
of 18t:!0 in New Jersey.

Insects affecting the rice plant (pp. 127-138 (67-78], pl. 6, figs.

4-5; pl. 7, figs. 1, 4-5).
This contains a statement of the amount of rice produced in the United
States in 1879, and of the investigation made by L. 0. Howard, in 1881, into
the injuries done to the rice crop by insects; with subchapters entitled: The
rice grub (Chalepits trachypygus Bnrm.).-Thewater-weevil (Lissorhoptrus sim
plex Say).-Tbe rice-stalk borer (Chilo oryzaeellus n. sp.).-White blast.Other insects injurious to growing rice.

The rice grub, Ohalepus trachypygus Burm. (pp. 128-129 [6~9],
pl. 6, fig. 5).
Gives report of L. 0. Howard on the habits and ravages of and means agaiI!st
Chalepus trachypygus, with references to earlier observations; describes structural characters and geographical distribution of the genera Cyclocephale and
Chalepus, and gives description and figure of larva and imago of Ch. trachypygus.

- - The water weevil, IAssorh<Yptrus simplex Say (pp. 130-133 [7073], pl. 6, fig. 4).
Gives sea ons, habits, ravages, classification, and synonymy of LissorhoptT"UB
simplex, with de cription a.nd figures of larva and imago; includes extract from
J. creven in author' "The' water-weevil' of the rice plant" (A.mer. Nat.,
June, 1 1, v. 15), p. 4 3, and extract from a report by L. 0. Howard; Spala,..
copBiB suffusa and HiP'JJ<>pBiB lemniscata boring in stems of Chenvpodium anthelminticum.

- - The ri - t 1k or"r, Chilo oryzaeellus n. sp. (pp. 133-135 [737'"'], . (1 7] 11. 7, fi .1).
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RILEY, CHARLES V.-Continued.
Extract in author's "A new rice-stalk borer; genus grinding."
(Amer. Nat., Dec., 1882, v. 16, pp. 1014-1015.)
Gives description and fio-ures of larva, pupa, and imago of Chilo oryzaeelw.s
n. sp.; Diphryx prolatella refers to report of L. 0. Howard upon its habits,
enemies, and ravages, and means against it; describes structural character,
of the genus Diphryx, stated by Lord Wah;ingham [ T. de Grey] ( as suspected
by author) to have been founded on a mutilated specimen, with mistake of
maxillary for labial palpL

;°

- - White blast (pp. 136-137 [76-77]).
Publishes letter from J. Screven and report from L. O. Howard on the
phenomena and supposed causes of" white blast" in rice plants; mentions
insects found on rice plants; states probable production of white blast by
insects.

- - Other insects injurious to growing rioo (p. 138 [78], pl. 7, fig.•
4-5).
Mentions habits and food-plants of Laphygm,a frugiperda; refers to occurrence of certain other insects doing minor damage on rice-plants.

- - Insects affecting corn or maize (pp.138-152 [78-92], pl.1; pl. 7,
figs. 2-3; pl. 8, fig. 2; pl. 12, fig. 1).
This consists of the following subchapters: The corn bill-bug. Sphettophorus robustus Horn.-The smaller corn stalk-borer. Pempelia lignosella Zeller-The lioll-worm alias corn-worm. Heliothi.8 arniigera Hiibu.-J0HNS0N, L.
Report upon HeliotliiB armigera.

-

The corn bill-bug. Sphenoplwrus robustus Horn (pp. 138-142
[78-82], pl. 7, fig. 2; pl. 8, fig. 2).
Gives history of earlier observations on the species of Sphenopkorua injurious to maize in the United States; report of observations on S. robustus, by
L. 0. Howard; habits and ravages and description and :figure of larva, pupa,
and imago of S. robustus; description of larvm of Rhodobmnus tredecimpu'1l!Ctat·us andRhynchophorus zimmermanni, and :figures of imago of the former; characters distinguishing Sphenophorus and S. robust·us and the four other species
allied to it from other genera and species.

- - The smaller corn-stalk borer. Pempelia lignoseUa Zeller (pp.
142-145 [82-85], pl. 7, fig. 3).
Mentions ravages, habits, seasons, natural history, geographical distribution, and synonymy of and means against Pempelia lignosella; gives description and :figures of larva, pupa, and imago, of structural details of mouthparts and antennm of male imago, of markings of larva, and of injury done to
cornstalks.

- - The boll-worm alias corn-worm. Heliothi.s armigera Hiibu. (pp.
145-149 [85-89], pl.1; pl. 12, fig. 1).
This is an advance reprint, from the fourth report of U. S. entomological
commission, of the section on the food-plants of Heliothis armigera other than
cotton, with a list of these food-plants, and of authorities upon which the
respective statements are made; gives history of first proofs of identity of
this species on maize, with the same on cotton; and habits of the larvm in
their several broods ; with :figures of all stages of the insect.
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V. The cotton-worm.
167 [92-107 J, pl. 9).

RILEY, CHARLES

Aletia xylina Say, (pp. 152-

An extract from the author's address on the cotton-worm (U. S.-Dept.
Agric.-Cotton convention held in Atlanta, Ga., Nov. 2, 1881; the address of Hon.
Geo. B. Loring, 1881 ), pp. 21-29; u. reprint of the author's '' The cotton-worm.
How its ravages may be prevented" (New Orleans Times-Democrat, May 7,
1882); an illustrated description, by W. S. Barnard, of a machine for spraying
cotton plants from beneath; a summary [by J. R. Dodge] of damage done
by .Aletia xyl~na in 1881; a reprint of the author's "Possible food-plants fo1
the cotton-worm" (Amer. Nat . .April 1882, v. 16, pp. 327-329); and an extract
from paper read by author at annual session of National Academy of Sciences,
May, 1882, on the hibernation of .Aletia xylina.

- - Miscellaneous insects (pp. 167-194 [107-134], pl. 8, fig. 1; pl.
10, figs.1-2; pl. 11, fig. 1; pl. 12, figs. 2-3; pl.13 ).
This contains the following sub-chapters: The urena anomis. Anornis erosa
Hiib.-The clover leaf-beetle, Phytorwmus punctatus Fabr.-The vagabond
crambus, Crambits vulgivagellus Clem.-Tl:le wheat isosoma, lsosoma tritici
Riley.-The sorghum web-worm, Nola sorghiella, new species.-The catalpa
Sphinx, Sphinx catalpre Boid.-The osage orange sphinx, Sphinx hageni Grote.

The urena anomis. Anomis erosa Hiib. (pp. 167-170 [107-110,]

pl.

s, fig: 1).

Gives a detailed comparison of eggs of Anomis erosa and Aletia xylina; figures and description of all states of the former species; seasons, habits, and
food-plants of this insect.

The clover leaf-beetle. Phytonomus punctatus Fabr. (pp. 171179 (111-119], pl. 10, fig. 1).
Mentions the food-plants and habits of the species of Phytonomus in Europl'
and United States; gives the civil and natural history, number of annual
broods, ravages, enemies, and geographical distribution of and means against
Ph. pwnctatus; description and figures of eggs, larva (four stages), and pupa
of this species ; figures of imago and of injured plant; and report, by E. A.
Schwarz, of observations on this insect in New York; states that Hylesiwus
trifolii seems to feed only on TrifoUum pratense; and that Coleoptera imported
from Europe a.re usually confined to the neighborhood of the Atlantic coaat.

The vagabond cram bus. Crambus vulgivagellus Clem. (pp. 179183 (119-123], p. 3 [167], pl. 10, fig. 2).
This gives the civil and natural history of Crambus vulgivagellus; the habits,
ravages, and parasites of and means agaim1t this insect; a description and
figure of egg, larva, and imago; figures of cocoons and injured grass; a description of the pupa; and a list of articles written concerning this insect;
mentions similarity of the habits of Crambm warringtonellus of England to
those of C. vulgi'Vagellus.

The wheat isosoma. Isosoma tritici Riley (pp. 183-187, [123127), pl. 12, fig. 3).
Gi e history of observa.tions on Isosoma triciti; and comparison of this speci with I. hordei. and of th European I. linearl; its habits, ravages, parasites,
an~ numb r of annual broods, and mean against it; gives list of articles
wntt n con ruing it; states that the insect described by G. H. French as
l so oma allynii i a Eupelmus, and perhaps parasitic on I. tritici; describes
tectcmotua i8osomatis n. sp., parasitic on I. tritici.
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RILEY, CHARLES V. The sorghum web-worm. Nola sorghiella new
species (pp. 187-180 [127-129], pl. 11, fig. 1).
Gives habits, ravages, and classificatory relations of Nola,porghiella, with
figures and description oflarva, pupa, and imago, and figure of head of sorghum
injured by the larva.

- - -The catalpa sphinx. Sphinx catalpm Boisd. (pp. 18~193 [129133], pL 13).
States relative excellence of Catalpa speciosa and C. bign-0nwide8, as ttmbertrees, according to J. A. Warder; gives geographical distribution, habits,
ravages, and parasites of and means to be taken against Sphinx catalpm; with
description and figures of all stages of this insect; and description of supposed
oound-produoing organ8 in pupa of this and other species.

- - The osage orange sphinx. Sphinx liageni Grote (pp. 193-194
[133-134], pl. 12, fig. 2).
Gives list of insects injurious to Maclura aurantiaca; with geographical distribution and classificatory relations of Sphinx hageni; and references tQ. other
accounts of this insect; with description and :figures of larva and imagt>.

SHUFELDT, R. W. Not.es u~on the osteology of Oinclus mexicanus.
(Bull. Nutt. Orn. Club, No. 4, October, 1882, VII, pp. 213-221.)

- - Osteology of the Oatkartidm.
(Twelth annual report U. 8. Geol. & Geog. Survey, 1882, pp. 7Z'/-788, pls.
lfr-24.

- - - Remarks upon the osteology of Opheosaurus ventralis.
(Proc. U. S. Nat. Mui\,, 1881,

TRUE, FREDERI~X:

w.

pp. 392-400.)

IV,

Fish parasit:es.

(Forest and Stream, No. 20, XVIII, p. 390.)
Refers to Ligula simpliBsima as probably the tape-worm occurring in Adirondack :fish.

On the North American land tortoises of the genus Xerobates.
(Proc. U. S. Nat ..Mus., 1881,

IV,

pp. 434-449.)

On the rare rodent Oricetodipus par1'us, (Baird) Cones.
(Proc. U.S. Nat. Mus., 1881,

IV,

pp. 474-475.)

A Darwinian bibliography.
(Proc . .Biol. Soc. Wash., 1882,

I,

pp. 92-101.)

On four mtµes in milk. By Alfred Duges-.
Translated from the French.
(Proc. U.S. Nat. Mus., 1882, v, pp. 223-225.)

WARD, LES1'ER F.

Sketch of Professor John W. Powell.

(Popular Science Monthly, January, 1882, xx, pp. 390-397.)
An account of the early life and exploits of Major Powell, and also of his
later career as an explorer and geologist, as well •as of his official labors as
Director of Geological Surveys and of the Bureau of Ethnology. A portrait
forms the frontispiece of the number.
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WARD, LESTER F. On the cause of the absence of trees on the great
plains. A paper read before the Biological Society of Washngton,
December 9, 1881.
(Kansas City Review of Science and Industry, March, 188'J, pp. 697-702.)
A discussion of the question from the writer's observations, a statement of
the leading facts, a review of current theories, and a statement of the conclusions which seem best warranted by all the data attainable.

· - - Guide to the :flora of Washington and vicinity, by Lester F.
Ward, A. M. Washington, Government Printing Office, 1881. 8vo.
pp. 264, with map of Washington and vicinity.
This forms Bulletin of the United States National Museum No. 2!, and
Smithsonian Publication No. 444, and contains a general discussion of the
botanical peculiarit,ies of the country around Washington, an annotated catalogue of the plants, a summary by orders and groups, a check-list, and an
ap1lendix of suggestions to beginners; .also a map of the region.

- - - Directions for collecting and preserving plants, by Lest.er F.
Ward.
·
·
l•'rom Bulletin of the United States National Museum, No. 22. Washington: Published by the Smithsonian Institution, 1882. pp. 209-237.

__ _ Check-list. Flora of Washington, D. 0., and vicinity,. by
Lester F. Ward.
From Bulletin of the United States National Museum, No. 22. Washington:
Published by the Smithsonian Institution, 1882. pp. 148-207.

Scientific basis of positive political economy.
(International Review, April and May, 1882, xu, pp. 352-365; 439-453.)
These papers are chiefly ~evoted to the consideration of a new method of
classifying natural phenomena, with a view to proving that a large part of
such phenomena, including many forms of social activity, is within the
sphere of human control through the exercise of intelligence and foresight.
Slightly modified they will form the latter portion of chapter viii (vol. n, pp.
76-106) of a work by the writer entitled "Dynamic Sociology, or Applied
Social Science," in press.

Kant's antinomies, in the light of modern science. ·
(Journal of Speculative Philosophy, October, 1881, xv, pp. 381-395.)
A paper read before the Centennial Anniversary Convention, of Kant'it
"Critique of Pure Reason," at Saratoga Springs, New York, July 6, 1881.
An argament to prove that the "theses" and "antitheses" of Kant's anti·
nomies are legitimate scientific questions, and that modern science, in at lea.st
three of the four antinomies, points to the truth of the antithesis.

Darwin as a botani t.
(Proceed in s of tb e Biological Society of Washington, 1882, I, pp. 81-86.)
R ad b fore the Darwin memorial meeting of the Biological Society of
Wa hingt n, May 12, 1 .,2.
Ar i w f ar-.,in's botanical work , an explanation of his methods, and
he pbilo ophic results of his labors in this field.
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WARD, LES'l'ER F. List of water-plants for carp-ponds.
(Bulletin of the United States Fish Commis.!iion, 1882, pp. 22-25.)
A list of names of aquatic plants furnish~d by the superintendent of the
carp-ponds is here revised, modern names substituted for obsolete ones, the
locality and range of the species briefly indicated, and the plants arranged
according to the prevailing system of botanical classification.

Catalogue, of a collection of Japanese woods presented to the
United States National Museum by the University of Tokio, Japan.
(Proc. U.S. Nat. Mus., 1882, u, pp. 308-311.)
The names appearing on the specimens of this collection are here arranged
in their proper systematic order and their synonymy is given. A few partially named species were determined from the figures accompanying the
specimens.

- - - Politico-social functions. Abstract of a paper read before the
Anthropological Society of Washington, D. O., March 15, 1881.
(Trans. Anthro. Soc., Wash., 1882, 1, pp. 39-42.)
This paper is chiefly devoted to pointing out the importance of a certain
amount of judicious regulation on the part of society as a collective whoJe,
of the more or Jess injurious and ruinous operations which must necessarily
go on within it in the absence of such regulation.

The postage question.
(Botanical Gazette, August and September, 1882, vu, pp. 97-99.)
Gives a correspondence between the Post-Office Department and the writer
on t,he Department rulings relative to the form of label which would come
within the law as third-class matter.
·

" Documaria barbara."
(Botanical Gazette, 1882, vu, pp. 99-100.)
An account of its collection in the Dismal SwlWlp of Virginia.

Prote~ogyny in Sparganium eurycarpus.
(Botanical Gazette, 1882, VII, p:100.)
A note recording the observation of this phenomenon in the District of
Columbia..

The anthropocentric theory.
( Transactions Anthropological Society of Washington, 1, 188'2, pp. 93-103.)
A colleciion of facts tending to prove and to disprove the existence of an
intelligent control of events in the interest of man. The paper forms, part of
chapter viii ( vol. II, pp. 45-7 4) of "Dynamic Sociology." In press.

- -.- What Mr. Ward was ready to say. (Herbert Spencer in
.America. New York: D. Appleton & Co., 1883. pp. 76-79.)
Portion of a letter complimentary to Mr. Spencer, written at the request of
the committee of arrangements, to be read on the occasion of the banquet
given him in New York, October 9, 1882. Before finishing the letter the
_,, writer concluued to attend the banquet in person. The matter of it was subsequently furnished the committee for publication.
·

The organic compounds in their relations to life.
(American Naturalist, December, 1882, xvi, pp. 968-979.)
Read before the Philosophical Society of Washington, January 28, 1882, and
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WARD,

LESTER F.-0ontinued.

before the Biological Section of the American Association for the Advancement of Science at Montreal, August 29, 1882.
A statement of the physico-chernical theory of life. The discussion in a
much enlarged form is embodied in chapter iv (vol. I, pp. 300-356) of the
writer's work "Dynamic Sociology." In press.

"'WHITE, CHARLES A. New molluscan forms from the Laramie and Green
River groups, with discussion of some associated forms heretofore
known.
(Proceedings U. 8. National Museum, v, 1882, pp. 94-99, plates III and 1v.)

-----.....,...- The molluscan fauna of the Truckee group, including a new
form.
(Proceedings .,1. the U.S. National Museum, v, 1882,pp. 99-101, plate v.)
- - - On certain condit.r()nS attending the geological descent of some
North American types of frosh-water gill-bearing mollusks.
(.American Journal of Science, XXl.J.I (3), pp. 382-386.)

, - - - Fossils of the Indiana rocks, No. ~.
(Eleventh Annual Report of the Geological Servey of Indiana, 1881, pp. 347401, plates 37-55.)

Artesian wells upon the great plains..
(North American Review, cxxxv, pp.187-195.)

Progress of invert:ebrate paleontology in the United States fur
the year 1881.
(Amercan Naturalist,

XVI,

pp. 887-891.)

H. C. The rapid preparation of large myological specimens,
by M. Felix Plateau. (Translated from the French.)

YARROW,

(Proc. U. S. Nat. MUB., 1881,

IV,

pp. 388--391.)

II.-PAPERS BY INVESTIGATORS NOT OFFICERS OF THE MUSEUM.

BELFAST (Maine) REPUBLICAN JOURNAL. The successful propagation of codfish.
(Quoted in Forest and Stream, No. 10, October 5, 1882,

XIX,

pp. 19'>_,..-193.)

BICKNELL, EUGENE P. A sketch of the home of Hylocichla alicim bichnelli, Ridgway, with some critical remarks on the allies of the new
race.
(Bull. Nutt. Orn. Club, July, 1882, vn, pp. 152--159.)
Th e critical remarks in this paper have more or less relation to NatiDoo
Museum material.

Wn.Lr..ur. On Kennicott's owl and some of its allies, with
a. de cr ip tion of a proposed new race.

BREWSTER

(Bull. ntt. Orn. Club, No. 1, J anuar y, 1882, vn, pp. 27-33.)
An elaborate and important review of t he geographical races of Scops affll,
ba
very lar gely on National Muaeum material, sent t o Mr. Brewster for
the purpose.
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BREWSTER, WILLIAM. On a collection of birds lately made by Mr. F.
Stephens in Arizona.
(Bull. Nutt. Orn. Club, Nos. 3 and 4, July and October, 1882, VII, pp.135147, and pp. 193-212.
.
. ·
.
Occasional reference is made in this paper to exammat1on of National
Museum specimens, made conjointly by the author and the curator of the
department of birds.

- - Notes on some birds collected by Capt. Charles Bendire, at
Fort Walla Walla, Washington Territory.
(Bull. Nutt. Orn. Club, October, 1882, VII, pp. 22~233.)
Thjs paper is basod (in considerable part) upon specimens presented by Captain Bendire to the National Museum, and examination of other material in
the national collection.

BROWN, NA'.l'HAN CLIFFORD. Description of a new race of Peuoma rujiceps from Texas.
(Bull. Nutt. Orn. Club, No. 1, Jan., 1882, VII, p. 26.)
The new race in question was described only after careful comparison with
specimens in the National Museum collettion.

Reconnaissance in Southwestern Texas.
(Bull. Nutt. Orn. Club, No. 1, Jan., 1882, VII, pp. 33-42.)
Although this paper relates chiefly to collections made by the author, it
contains frequent mention of comparison with National Museum specimens,
made at the author's request, by the curator of the department of birds.

COLLINS, J. W. An inquiry as to the capture of young codfish in
Chesapeake Bay.
(Bull. U.S. F. C., 1882,

11

pp. 401-402.)

- - Appearance of dog-fish (Squalus aoanthias) on the New England
coast in winter.
(Bull. U.S.}'. C., II, p. 8.
Captain Collins has since learned that the great schools of supposed dogfish referred to in the above article were really porpoises.
See also GOODE, G. BROWN, and COLLINS, J. w.

FORBES, S. A. The gasper-gou.
(Forest and Stream, September 28, 1882,

XIX,

p. 165.)

GILBER'.1', CHARLES H. List of fishes observed at Punta Arenas, on
the Pacific coast of Central America.
(Bull. U.S. F. C., October 13, 1882, II, p. 112.)
See also JORDAN and GILBERT.

GILL, THEODORE N. . Ohiasmodus niger and Notaoanthus rissoanus.
(Nature.-)

.A. critical review of Gunther's Study of Fishes.
(Proc. B~ol. Soc., 1882, Wash.,

1,

p. 29.

Title only.)

On the affinities of the" great swallower," Ohiasmodus niger.
(Proc. Biol. Soc. Wash., 1882,

1,

p. 35.
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GrrRNEY, J. H. Notes on a" Catalogue of the Accipitres in the British
Museum,'' by R. Bowdler Sharpe (1874).
(The Ibis [London], 1v, vii, April, 1882, pp. 290-321; October, 1882,
pp. 579-598.)
In this series of valuable papers on the Falconidre, occasional mention is
m!lide of specimens belonging to the National Museum collection, and loaned
to th6 a.uthor for examination.

HAY, 0. P. On a collection of fishes from the Lower Mississippi Valley.
(Bull. U.S. F. C., 1882, pp. 57-75.)
It ii:! worthy of remark that an example in lot No. 2 of Professor Hay's invoioe
of fishes, upon which the foregoing paper was based, and identified by him as
Lepidosteus osseus, is really Litholepis spatula; another one having the same
invoice number and sent here as Lepidosteus osseus is young L. platystonius; a
:fish numbered 36 and said to be L. osseus is really L. platystomus. Professor
Hay, therefore, should have recorded Lepidosteus osseus from Jackson, Miss.,
on t he basis of his own collection.

HORN.A.DAY, Wu.LIAM T. On the uses of clay as a filling material.
(Second Ann. Rept. Soc. Amer. Taxidermists.

March 25, 1881, to March

24, 1882, pp. 31-34.)

INGERSOLL, ERNEST. On the mortality of marine animals in the Gulf
of Mexico.
(Proc. Biol. Soc. Wash., 1882, 1, p. 30. Title only.)

JAPANESE LEGATION. Catalogue of a collection of Japanese cotton
fiber, presented to the United States National Museum by the Government of Japan, together with the amount of the annual crop of
Japan and the price of cotton.
(Proc. U. 8. Nat. Mus., 1882, iv, pp. 449-453.)

JORDAN, DAVID S. Bull trout and pompano.
(Forest and Stream, Apr. 20, 188-2, xv111, p. 230.)

- - - Description of a new species of Blenny (lsesthes gi11Jerti) from
Santa Barbara, Cal.
(Proc. Nat. Mus., v, pp. 349-351.)

The gasper-gou.
(For est and Stream, No. 10, xix, p. 192.)

The blue-back trout.
(Forest and Str eam, No. 20, XIX, p. 389.)
Contains list of all Nort h American SalmonidaJ.

JORDAN, DAVID s.,and CHARLES H. GU.BERT. Listoffishescollected
by Lieut. Henry E. Nichols, U.S. N .• in the Gulf of California, and
on the west coast of Lower California, with descriptions of four new
specie .
(Proc. Nat. Mus., 1881, 1v, pp. 273-279.)

cription of thirty-three new species of fishes from Mazatlan,
exi .
(Proc.

at. Mus., 1 1, iv, pp. 338-365 .)
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JORDAN, DAVID s., and CHARLES H. GILBERT. Description of a n~w
species · of Pomadasys from Mazatlan, with a key to the species
known to inhabit the Pacific coasts of tropical America.
(Proc. Nat. Mus., 1881,

pp. 383-388.)

IV,

Description of five new species of fishes from Mazatlan, Mexico.
(Proc. Nat. Mus., 1881,

pp. 458-463.)

IV,

- - Descriptions of·nineteen new species of fishes from the Bay of
Panama.
(Bull. U.S. F. C., 1882, 1, pp. 306-335.)

- - - Description of four new species of sharks from Mazatlan,
Mexico.
(Proo. Nat. Mus., 188'J, v, pp. 102-110.)

- - - Description of a new shark ( Oarcharia.s lamiella) from San Diego,
Cal.
(Proc. Nat. Mus., 1882, v, pp. 110, 111.)

- - - Description of a new Oyprinodont (Zygonectes inurus) from
Southern Illinois.
(Proo. Nat. Mus., 1882, v, pp. 143, 144.)

- - - Description of a new species of Uranidea ( Uranidea pollicaris)
from Lake Michigan.
(Proo. Nat. Mus., 1882, v, pp. 222, 223.)

--;-- Description of a new species of Xenichthys (Xenichthys "x·enurus) from the west coast of Central America.
(Proc. Nat. Mus., 1881,

IV,

p. 454.)

- - - Notes on fishes observed about Pensacola, Fla., and Galveston,
Tex., with description of new species.
(Proc. Nat. Mus., 18~, v, pp. 241-307.)

- - - Descriptfon of a new species of ConOflon ( Oonodon serrifer) from
Boca Soledad, Lower California.
(Proc. Nat. Mus., 1882, v, pp. 351,352.)

- -.- Catalogue of the fishes collected by Mr. John Xantus at Cape
San Lucas, which are now in the United States National Museum,
with descriptions of eight new species.
(Proc. Nat. Mus., 1882, v, pp. 353-371.)

List of fl.shes collected by John Xantus at Colima, Mexico.
(Proc. Nat. Mus., 1882, v, pp. 371, 372.)

List of fishes collected at Panama by Capt. John M. Dow, now
in the United States National Museum.

~

0

(Proc. Nat. Mus., 1882, v, pp. 373-378.)

- - List of a collection of fishes made by Mr. L. Belding near Cape
San Lucas, Lower California.
(Proc. Nat. Mus., 1882, v, pp. 378-381.)

190

REPORT ON NATIONAL MUSEUM.

JORDAN, DAVID s., and CHARLES H. GILBERT. List of fishes collected
at Panama by Rev. Mr. Rowell, now preserved in the United States
National Museum.
(Proc. Nat. Mus., 1882, v, pp, 381,382.)
Descriptions of two new species of fishes (Sebastichthys umbrosu.s
and Githarichthys stigmmus) collected at- Santa Barbara, Cal., by
.Andrea Larco.
(Proc. Nat. Mus., 1882, v, pp. 410-412.)
.A review of the siluroid fishes found on the Pacific coast of
tropical .America, with descriptions of three new species.
(Bull. U. S. F. C., 1882, n, pp. 34-54.)

- - · Description of a new species of Goby (Gobiosoma ios) from Vancouver's Island.
(Proc. Nat. Mus., 1882, v, pp. 437,438.)
- - List of fishes collected at Mazatlan, Mexico, by Charles H.
Gilbert.
(Bull.

V·

S. F. C., 188'2, n, pp. 105-108.)

- - List of fishes collected at Panama by Charles H. Gilbert.
(Bull. U.S. F. C., ltl82, II, pp. 109-111.)

LA.WRENCE, GEO. N. Description of a new species of swift of the
genus Ghmtura, with notes on two other little-known birds.
(A.nn. N. Y. .A.cad. Sciences, No. 8, March, 1882, 11, pp. 245, 246.)
Chretura gaumeri; based in part on National Museum specimens.

Descriptions of two new species of birds from Yucatan of the
families Oolumbidre and Formicariidm.
(.Ann. N. Y. .A.cad. Sci., No. 9, 1882, n, pp. - T, from unpaged oversbeets.)
Leptoptila fufoiventri8 and Formioariue paUidus, only rescinded after comparison with National Museum specimens.

Luc.As, FREDERIO .A. .A critique on museum specimens. 8°, pp. 4.
Read at the general meeting of the Society of American Taxidermists, Boston, Ma s., Dec. 14, 1881; also in sooond Ann. Rept. Soc. Amer. Taxidermists,
March 25, 1881, to March 24, 1882, pp. 34-37.

- - Bibliography of taxidermy.
(Second Ann. Rept. Soc. Amer. Taxidermists, March 25, 1881, to March 24,
1882, pp. 47-49.)

~fcD0NALD, MARSHALL. Experiments in the transportation of the
German carp ma limited supply of water.
(Bull. U. 8. F. C., 1882,

1,

pp. 215-218.)

- - On retar ing shad eggs.
(F re t and

tream, Apr. 20, 1882, No. 12, xv111, p. 230; also in TraDB,

A.mer. Fi h Cult. A

c., 1882, pp. 11-13.)
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McDONALD, MARSHALL. On the laws of the relation of periodicity in
development to temperature.
(Proc. Biol. Soc.,' Wash., 1882,

1,

p. 28. Title only.)

- - - Recent experiments in fish-culture.
(Proc. Biol. Soc., Wash., 1882, 1, pp. 32, 33; also in Trans. A.mer. Fish Cult.
Assoc., 1882.)

Observations upon young shad in confinement.
(Proc. Biol. Soc., Wash., 1882,

1,

p. 34.

Oral communication.)

MASON, JOHN J. Minute structure of the central nervous system of
certain reptiles and batrachians of America. Illu~trated by permanent photo-micrographs, by John J. Mason, M. D. Series A.
Author's edition. One hundred. Newport, 1879-1882. 4°, 24 pp.,
CXIII plates.
MATHER, FRED. The dead fish.
(Porest and Stream, Apr. 13, 1882, No. 11, XVIII, p. 212.)
Refere to tile-fish, Lopholatilus chamaJleQ'ltticeps.

The tile-fish.
(Forest and Stream, Apr. 27, 1882, No. 13,

XVIII,

p. 250.)

An illustration o.f the species furnished by Prof. S. F. Baird is here given.

(Editor.) Other dead fish.
(Forest and Stream, May 4, 1882, No. 14,
Refers to Peristedium miniatum.

(Editor.)

XVIII,

p. 270.)

The gasper-gou.

(Forest and Stream, Aug. 17, 1882, No. 3,
Refers to Haploidonotus grunniens.

XIX,

p. 45.)

(Editor.) Land-locked salmon in New York.
(Porest and Stream, Dec. 21, 1882, No. 21, XIX, p. 411.)
Refers to the salmon received from Mr. Thompson through Mr. Blackford.

(Editor.) The dead fish.
(Forest and Stream, Mar. 30, 1882, No. 9, XVIII, p. 170.)
Refers to the tile-fish mortality, but with some confusion as to the fl.sh in
question. This error is righted in the same paper, May 4, 1882.

(Editor.) New fishes in Chesapeake Bay.
(Porest and Stream, Mar. 30, 188'2, No. 9, XVIII, p. 172.
Mentions the capture of SqualU8 acanthias and Phyois regwi by the "Fish
Hawk."

NUTTING, C. C. On a collection of birds from the hacienda "La
Palma," Gulf of Nicoya, Costa Rica. [With critical notes by R.
Ridgway.]
(Proc. U.S. Nat. Mas., 1882, v, pp. 382-409.)
The specimens which form the basis of this paper are mainly in the National
Masenm collection. The paper was prepared by Messrs. Nutting and Ridg-·
way, conjointly, the former furnishing the field-notes, and the latter being
responsible for the nomenclature and all critical remarks. The new species
are Myiarchus nuttingi Ridgw., and Icterus pectoralie espinachi Nutting.
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PHILLIPS, BARNE'!'. The tile-fish is not found.
(Forest and Stream, Oct. 5, 1882, No. 10, XIX, p. 190.)
Refers to finding Scorprena dactyloptera abundantly .

. Ro:BEltTSON, R. R.~The gasper-gou is edible.
(Forest and Stream, Sept. 14, 1882, No. 7, XIX, p. 132.)
Refers to Haploidonotua grun.niens sent to the U.S. National Museum.

RYDER, JOHN A. The protozoa and protophytes considered as the
primary or indirect source of the food-fishes.
(~nll. U. S. Fish Comm., 1882,

1,

pp. 236-251.)

The micropyle of the egg of the white perch.
(Bull. U. 8. F. C., 1882,

1,

p. 282.)

Development of the silver gar (Belone longirostris), with observations on the genesis of the blood in embryo fishes, and a comparison of fish ova with those of other vertebrates.
(Bnl1. U.S. F. C., 1882,

1,

pp. 283-301.)

- - - On the nuclear cleavage-figures developed during the segmentation of the germinal disk of the egg of the salmon.
(Bull. U. S. F. C., 1882,

1,

pp. 335-339.)

- - - Additional observations on the retardation of the development
of the ova of the shad.
(Bull. U.S. F. C., 1882, 1, pp. 422--424.)

On the eggs and teeth of young shad.
(Proc. Biol. Soc., Wash., 1882,

1,

p. 33. Verbal communication.')

SMITH, Ros.A..-Description of a new species of u ranidea ( Uranidea
rhothea) from Spokane River, Washington Territory.
(Proc. Nat. Mus., 1882, v, pp. 347, 348.)
See also SMITH and SWAIN.

SMITH, Ros.A., and JOSEPH SW.A.IN. Notes on a collection of fishes from
Johnston's Island, including descriptions of five new species.
(Proc. Nat. Mos., 1&'32, v, pp. 119-143.)

SMITH, SANDERSON, and RICH.A.RD RATH:BUN.-List of the dredging
stations of the U.S. Fish Oommission, from 1871 to 1879, inclusive,
with temperature and other observations. Arranged for publication by Sanderson Smith and Richard Rathbun.
(Report of the Commissioner of Fish and Fisheries for 1879, pp. 559--601.)

SMITH, SIDNEY I. Reports on the results of qredging under the supervi ion of Alexander Agassiz, on the east coast of the United States,
during the ummer of ~880, by the U. S. Ooast Survey steamer
Blake, Commander J. B. Bartlett, U. S. N., commanding. XVII.
Report on the Cm tacea. Part I. Decapoda, by Sidney I. Smith.
(Bulletin of he foseum of Comparative Zoology of Harvard College, x,
No. 1, June, 1 , p. 10 , 16 plates.)
Forty- ven specie are described, of which 20 are new. Five new genera
and one new sobfumily are also defined.

REPORT ON NATIONAL MUSEUM.

193

STEJNEGER, LEONHARD. Description of two new races of Myadestes
obscuru s, Lafr.
(Proc. U. S. Nat. Mus., 1881, IV, pp. 371-374.)
.
Types of the uew races (M. obscur·us insularis, from the Tres Manas Isla~ds,
and M. obscurus occidental,is, W estern Mexico), in National Museum collect1on.

Synopsis of the West Indian Myadestes.
(Proc. U. S. Nat. Mus., 1882, v, pp. 15-27.)
A valuable review, based almost wholly upon National Museum material.

Outlines of a monograph of the Oygninre.
(Proc. U. S. Nat. Mus., 1882, v, pp. 174-233.)
.·
A most important paper r elating to the classification of the swans, and embracing critical notes npon all the known speoies, based in considerable part
upon National Museum specimens.

STREET, THOMAS H. A study of the Phronimidre of the North Pacific
Survey Expedition.
(Proc. U.S. Nat. Mus., June, 1882, v, pp. 3-9.)

JAMES G. Shad in Puget Sound.

SWAN,

(Bull. U. S. F. C., 1882, u, p. 152.)

JOSEPH. A review of the Syngnathinre of the United States,
with a description of one new species.

SWAIN,

(Proc. Nat. Mus., 1882, V; pp. 307-315.)

A review of the species of Stolephorus found on the Atlantic
coast of the United States.
(Bull. U.S. F. C., 1882, u, pp. 55-57.)
See also SMITH and SWAIN.

TANNER, Lieut. Z. L., U. S. N. Report of an exploring trip of the
steamer Fish Hawk in Chesapeake Bay in the early spring of 1882.
(Bull. U. S. F. C., Nov. 4, 1882, u, pp. 133-135.) ·
The unpublished results of this trip are of great interest. Numerous
species of :fishes whose presence in the bay at that time of year was quite
unexpected, were taken in abundance. Among them were the following:
.Raia ocellata, Squalus acanthias, Brevoortia tyrannus, Clupea vernalis, Clupea
cest·ival.is, Stolephorus sp., Phycis regni s, Phycis· chuss 9, Pogonias chromis juv.,
Gobiesox sp., and Gobiosoma alepidotum.

TURNER, LUCIEN M.

On Lagopus mutus, Leach, and its allies.

(Proc. U, ·s. Nat. Mus., 1882, v, pp. 225-233.)
Based entirely upon National Museum material. .

A. E. Notice of the remarkable marine fauna occupying
the outer banks off the southern coast of New England. No. 3.
(Brief Contributions to Zoology, from the Museum of Yale College.)

VERRILL,

(Amer. Jour. Science, February, 1882, XXIII, pp. 135-142.)
A general account of the deep-sea investigations of the U. S. Fish Commission for September, 1881, with a list of the dredging stations and of the
more inter est ing Echinoderms, with notes. The following new species are
described: Archaster bairdii, Ophioglypha aurantiaca, and Amphiura macilenta.

H. Mis. 26-13
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' VERRILL,

A. E. The same continued. No. 4.

(Brief Contributions, etc. Ibid., March, 1882, XXIII, pp. 216-225.)
A complete list of the Echinoderms found in the same region; 48 species.
New genera and species are described as follows: One genus and species of
Holothurian, one species of the Asterias, one species of Ophinran, and six
species of Actinians.

The same continued. No. 5.
(Brief Contributions, etc Ibid., April, 1882, XXIII, pp. 309-316.)
Continuation of the list of Anthozoa, with notes on fhe more interesting
species.

The same continued. No. 6.
(Brief Contributions, etc. Ibid., May, 1882, xxm, pp. 406-408.)
"R~markable modes of growth and repair in PuttMnilia lymani." "Restoration of the disk in Ophiurans."
·

The same continued. No. 7.
(Brief Contributions, eto. Ibid., Nov,; le82,

XXIV,

pp. ~00-371.)

A general account of the investigations of U. S. Fish Commission, for the

summer of 1882, with a partial list of the dredging stations, and a discussion
of the principal diseoveries. '' Evidence of great destrnction of life last
winter." "Additions to the fauna.of Vineyard Sound; surface dredgings."

The same continued. No. 8.
(Brief Contribu.tion11, eto. ·Ibid., December, 1882,
"Nature and Origin of the Sediments."

xnv, pp. 447-452.)
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APPENDIX C.-AOOESSIONS TO THE MUSEUM IN 1882.

Department of .Antiquities.
CHARLES RA.u, Ourator.
The principal accessions of this department during the part year are
as follows: ·
Prof. William Boyd Dawkins, Owens OoUege, Manchester, JJJngland. Colleotiol!l of rude stone implements and bones of extinct animals from
the Creswell caves, N. E. Derbyshire, and from Windy Knoll, Ca.stleton, Derbyshire, England.
.A. E. Dottglas, New York, N. Y. Three fl.int drills of peculiar shape
from Chariton and Saline Oounties, Missouri. Casts.
Oapt. 0. M. Whuler, U. S. Geographical Survey. Collection of leafshaped implements, arrow-heads, perforators, stone axes and mauls
with doub]e grooves, and specimens of pottery from different localities in New Mexico. · This collection -had been loaned to Mr. F. W.
Putnam, of the Peabody Museum, Cambridge, Mass., and some of the
specimens are figured in Vol. VII of the U. S. Geographical Surveys
west of the 100th meridian.
Otto Simsky, Philadelphia, Pa. Nine amber beads from Br0nze-age
tnmuli on the Baltic coast north of Konigsberg, Prussia.
Dr. F. M. Endlich, Reading, Pa. One specimen of nnhusked charred
corn, from ruins on the San Juan River, New Mexico.
E. M.Brigham, now in South .America. Collection of ancient pottery,
painted and ornamented, from the island of Marajo, Brazil. Worthy
of especial mention are two very large burial vases.
William Taylor, A llapaha, Berrien County, Georgia. Human bones from
mounds in Georgia. Among them two tibire exhibiting platycnemism
in a high degree.
Jose O. Zeled-0n, Costa Rica, 0. A. A valuable collection of stone implements and carvings, clay vessels, and grotesque images from Costa
Rica,.
<J. L. Stratton, Knoxville, Tenn. Large collection of stone implements, &c., from the neighborhood of Knoxville, and collection from
a mound on French Broad River, 15 miles above Knoxville, consisting of pin-shaped objects of shell, shell beads, shell gorgets with
human faces carved on them, and others ornamented with lines and
dots, small clay vessel, one human skull and thigh-bone.
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M. Tandy, Dallas City, Hwncock County, IlUnois. Largecollectionofflint
implements, polisbecl celts (one of hematite), hematitechisel,grooved
axes (SOJl!e of peculiar shape, differing from any in the museum exhibit), pestle~ hammer-stones, hematite sinker, polished spear-head,
catlinite bead, paint-stones, &c., from Hancock County, Illinois. Two
large mortars from a mound in.. Dallas City.
111. H. Thomson, Pecan Point, Mississippi County, ..Arkansas. Collection of
stone and bone implements and clay vessels from Indian graves near
Pecan Point.
Rev. T. D. Weems, Griggsville, Pike County·, Illinois. Collection from
mounds in Pike County, consisting of flint implements, hammer-stones,
gro·o ved axes, &c.
J.P. llfaclean, Hamilton, Butler County, Ohio. Collection from the principal shell-heapon Blennerhassett's Island,Ohio River, namely, shells
of which the heap is composed, rude implements, arrow-heads, celts,
shell-sinkers, bone tools, and human skull, jaws, teeth, &c.
Dr. J. F. Bransford, U.S. Navy. A. valuable collection from Costa Rica,
C. A., consisting of clay vessels, plain or ornamented, tripod vessels,
small double vessel with handle, fragments of clay vessels with grotesque figures and faces in relief, grotesque clay figures, clay whistles,
and fragments of pottery with different styles of painted ornamentation, small stone celts, and ornaments (beads, &c.) of jadeite and
other kinds of stone; stone tube from Tonala, Mexico; large clay
vase, painted and ornamented, small clay vessel (bottle-shaped), fragments of pottery, one with human head, others made in imitation of
flowers, &c., obtained from a mound near San Jose, Guatemala.
H. S. Rusby, Silver Oity, New Mexico. Collection of rude stone tools
from an aboriginal mine near Clifton, Ariz.
J. J. McLean, U. S. Signal Service, Sitka, .Alaska. Collection of ethnological specimens from Baran off, an island in S. E. Alaska, consisting of
stone implements, charms with family totems carved on one side or
both, horn spoons, wooden spoons, dishes, trays, &c., halibut hooks
an<l club, wooden floats in the shape of ducks, knives with carved handles, carved wooden pipes and images, dance rattles, dancing mask,
wooden helmets and head dresses, drum used at festivals, bag of gambling stick , bark rope dancing belts, packing straps, hunting bag,
food sack made o( bear intestines, leather suits of armor, dancing
hirt painted and ornamented, model of fish-trap, dolls with heads of
carved bone, cakes of pressed blackberries, and spruce bark.
M. Tandy, Dallas City, Hancock County, nlinois. Collection from a
mound and stone grave in Henderson County, near Dallas City, coni ing of arrow and spear head , perforators of stone and bone, stone
ink r , paint tone , marine shell , shell beads and gorgets, pierced
th of animal , and 1 pearl bead, 1 human skull with flint perforator
ri ·en ot shot, thr ugh the 1 ft temple.
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L. S. Bliss, Dallas City, Hancock County, Illinois. One stone pipe from
mound above mentioned.
Henry Gillbreth, Dallas City, Hancock County, Illinois. Collection from
the same mound, consisting of rude implements, arrow and spear
head&, celts, and fragment of large jaspei· pebble.
Louis Bierman, Dallas Oity, Hancock County, Illinois. · Collection (surface :finds) from the vicinity of the mound in Henderson County,.consisting of leaf-shaped implements, arrow and spear heads, grooved
axes, &c.
William -Green, Dallas City, Hancock County, Illinois. Collection (surface :finds) from the vicinity of the mound in Henderson County, c~mposed of rude flint implements, arrow-heads, and one broken spearhead, chipped on one of the sides to serve as a concave scraper.
Wm. Rockel and M. Tandy, Dallas City, Hancock County, Illinois. Col- _
lection from mounds on the farm of Conrad Rockel, Henderson
County, Illinois, consistin·g of rude flint implements, scrapers, spearhead-shaped implements, arrow-heads, flakes, celts, grooved axe,
rude ma.ul, rubbing-stone, paint-stone, and one clay vessel of peculiar
form and ornamentation. The specimens presented by Messrs. Bliss,
Gillbreth, Bierman, Green, and Rockel, were procured through the influence of Mr. Tandy, and, with his own donation, are a valuable addition to the Museum.
John B. Wiggins, Waverly, Tioga County, New York. Collection from
Chula, Amelia County, Virginia; namely, flakes, arrow-heads,
grooved axes, and large quartz crystals showing use as tools, and potstone vessels. The quartz crystals were used by the Indians in making pot-stone vessels.
Prof. W. A. Kite, MilUgan College, Johnson City, Wash-ington County,
Tennessee. Collection from burial-places and camping-grounds in
Greene and Hawkins Counties, Tennessee, composed of leaf-shaped
implements, scrapers, perforators, arrow and spear heads, celts,
grooved axes, pestle~, stone gaming disks, and fragments of human
bones .
.A. T. Gamage, Damariscotta, Lincoln County, Maine. Collection from
oyster and clam shell heaps on Damariscotta River; namely, flint and
bone implements, fragments of pottery, &c.
O. L. Herrick, Florence, Lauderdale County, Alabama. Large collection
from mounds near Chickasaw, Colbert County, Alabama, consisting
of flakes, rude iD?-plements, chipped celts, cutting tools, hammerstones, arrow and spear-heads, and fragments of pottery. Collection
from shell-heaps near Waterloo and from Cheathem's Ferry, Lauderdale County, Alabama, consisting of shells of which the heaps are
composed of flint flakes, rude implements, arrow and spear heads,
one clay vessel, fragments of pottery, and of human skull and bones.
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Thomas Herran, Antioquia, United States of Colombia, South America.
Small collection from Indian graves at Cundinamarca .and Antioquia,
United States of Colombia, South America, consisting of clay vessels,
clay spindle-whorls, cartouche, &c.
M. 0. Keith, Oosta Rica, Oentral America. Collection of antiquities
found on the line of the Port Limon Railroad, Costa Rica, composed
of clay vessels, plain or ornamented in ; elief, stone pestles, rubbiugstones, plain or with carved handles, meta.tes; plain or ornamented,
fragments of very large metates, and stone-carvings, human and animal. This is a valuable collection, especihJly as regards the stone
implements and carvings.
JJepartment of 111.ammals.

FREDERICK

w. TRUE,

Curator.

Prof. J. A. Allen, Cambridge, Mass. Fragments of a human skull, from
Corsicana, Tex.
Mr. Sylvanus Bailey. A human skull from · Point Providence, East Siberia.
JJr. M. Balm', U.S. Coast Survey, Washingto:n. .A box of human skulls
and dog skulls from Chernoofsky, Alaska, and Plover Bay, Siberia.
Messrs. Barnum, Bailey, and Hutchinson, Bridgeport, Oonn. A puma (Felis concolor); four baboons (Oynocephalus sps.); an ant-eater (llfyrmecophaga jubata); an African gc u ( Cataplepas gnu). All of these specimens were received in the flesh.
Capt. L.A. Beardslee, U. S. N. A piece of whalebone from Crisp Sound,
Alaska.
Mr. L. Belding, Stockton, OaZ. A collection of rodents and deer antlers
and heads from Lower California.
Capt. Charles Bendire. Four footal rodents from Fort Walla Walla.
Mr. 0. K. Brace. A bat from Nassau, Bahamas.
British Museum,, London, England. A collection of bats and rodents in
alcohol from India and Asia Minor. An ornithorhynchus in alcohol
from Australia.
Mr. E. L. Brown, JJurand, Wis. A mole skin (Scalops argenta,tus).
Lieut. L. M. Ooolc, U. S . .A. A skin and skeleton of Rocky Mountain
beep, from Fort Mi soula, Montana.
Mr. Jonathan Oook, Provincetown, Mass. An ear-bone of a whale.
Dr. Jos. H. Corson, U. S. A. Three living round-tailed spermophiles
( permophilus tereticaudus) from Fort Yuma, Ca1ifornia.
Dr. F. 0. Dale, tJ. . N ., U. S . teamer Palos, Yokohama, Japan. One
b x of ammal kins from Cllin:1.
r. J hn Darr, Washington, JJ. 0. A living bat (Atalapha, n01Jebora,n i ) fr
th
i tri t f olumbia.
ldo Denni Oshkosh, Wis. A horse's foot with sup rnumerary
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Mr. F. L. Donnelly, Havre de Grace, Md. A fretal calf in alcohol.
Capt. J.M. Dow, New York City. A living deer and three monkeys
( <Edipus titi and Nycitipthecus rufipes) from Central America. These
specimens are on exhibition in the rotunda of the Museum. ·
Prof. .Alfred Duges, of the Museum, Guanajuato, Mexico. A squirrel and
two bats from Guanajuato; a tibia of horse (Equus sp.).
Mr. Vinal N. Edwards, Wood's Holl, Mass. A skull of deer from Naushon Island, Massachusetts; two vertebrre.
Mr. Gitstav Eisen, Fresno, Cal. A collection of rodents, bats, and weasels in alcohol, including nine specimens of the least pocket mouse
( Cricetodipus parvus); from California..
Mr. Wm. J. Fisher, Kodiak,. .Alaska. Two rodent skins and a fretal seaotter; from Kodiak, Alaska.
Mr . .Adam Forcpaugh. The African elephant " Mungo," which died in
his menagerie while in Washington.
Dr. Bernard Gilpin, Nova Scotia. A rodent from Nova Scotia.
Mr. G. Brown Goode, U.S. National Museum, Washington. One horn of
pronghorn antelope (.Antilocapra americana).
Dr. W. 0. Gorgas, U. S . .A., Fort ·Brown, Tex. Two anatomical speci·
mens of mammals.
Mr. M. Green, U. S. Jlli,sh Hatching Station, McCloud River, California
(through Mr. Livingston Stone). The skin _of a cinnamon bear ( Vrsus
cinnamoneus); from the U.S. Trout Ponds, McCloud River, California.
Mr. G. Goward. A human skull, from the Samoan Islands.
Mr. A. H. Hamilton, <Jape Ma.y Point, N. J. Bones of a young sperm
whale (Physeter macroceph~lus) stranded at Cape May.
.Mr. H. 0. Harman, Sta_fford Cliffs, Md. A vertebra of a fossil whale.
Mr. 0. J. Hering. A bat, from-British Guiana.
Dr. Edward S. Jones, Washington, D. 0. A living marmoset (Jacchus
vulgaris).
Messrs. Jones and Williams. Two skulls of the pronghorn antelopa
(Antilocapra americana); two skulls of the beaver ( Castor canadensis)
(!)from Warm Springs, Wyo.
Mr. George 0. Knowles, Provincetown, Mass. An ear-bone of a :fin-back
whale.
Officers of the steamer Lookout. A dolphin (Delphinus sp.) in the flesh,
from Point Lookout, Maryland. (Cast.)
Mr. E. F. Lorquin, Ban Francisco, Cal. A bridled weasel (Putorius
frenatus), from California.
Mr. MoDavid (through Mr. S. T. Walker), Boston, Mass. One horn of
domestic goat, from Escambia Bottom, Florida. Found 6 or 8 feet
below the surface of the soil.
Mr. Wi ll-iam Macleay, Sydney, .Australia. The skeleton of a male dugong
(Halicore dugong); from the museum of the Linnrean Society of New
South Wales.
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Dr. J. C. Merrill, U. S. A., Fort Brown, Tex. Three specimens of Texan
rodentfi; one Texan bat.
Mr. J. H. Moulton, Saint Pa.ups, .Alaska. The head of an Alaskain walrus;
two skins of seals; from Alaska.
Mr. Clark Mills, Wlishington, D. C. A metallic cast of a portion of a
whale's throat.
JJlr. U. L. McKay, U. S. Signal Service. A collection of Alaskan
ruammals.
Mr. E. W. Nelson. One pair of deer antlers in velvet; from Alaska.
Mr. P. W. Norris , Yellowsttme Park. Bones of bison~ deer, and grizzly
bear; from Yellowstone National Park.
Mr. Willard T. Nye, New Bedford, ]{ass. One skull of porpoise; from
near Wood's Holl, Mass.
Mr. Frederick A . Ober,Be1Jerly,Ma,ss. A young monkey in alcohol; the
skin of a monkey; both from St. Kitt's Island, West Indies.
Miss Tillie Piper, TVashington, D. C. A bat (Atalapha noveboracensis),
in alcohol.
Mr. A. Pitts, Sherborn, Mass. The skull of a woodchuck (Arctomys
monax); from Sherborn.
Mr. Edgar Quick, Brookville, Ind. Five specimens of the field mouse
(Synaptomys cooperi); from Brookville, Ind.
Mr. Robert Ridgway, U.S. National Museum, Washington. The skin of
a mink (Putorius vison); one skin of a mole; both from Wheatland,
Ind.
Mr. Theodore Roosevelt, New York City. A colJection of eighty-five
skins and skulls of weasels, .rodents, and bats, mostly from New York.
Includes a number of Egyptian bats.. ,
Mr. William J. Rhees, Washington, D. C. Two bats in the flesh; from
Washington.
.
Mr. Charles Ruby, Fort Fred. Steele, Wyoming. The skin of a pnma
(Felis concolor), and a, fragment of a human skull; from Wyoming.
Jf. H. Schu:ank, U.S. N. (throitgh Mr. T. M. Ramsay). The skin of a
fox; from Hakluyt Headland, Spitzbergen.
M1-. George B. Sennett, Texas. Three opossums (Didelphys virginianus);
from Lonita Ranch, Texas.
Dr. R. W. Sh1ifeldt, U. S. .A. Thee head of a pronghorn antelope (Antilocapra americana), from Sweet Water Valley, Wyoming; the skin
of a quirrel ( ciurus carolinensis), from Ithaca, N. Y.
Dr. Leonard tejneger, mithsonian Institution, Washington. A collection f kulls and keletons of the Arctic sea-cow (Rhytina gigas);
two kull f ziphioid whales; from Bering Islan<l, Kamtcbatka.
Among he :tbytina remain are included six almost perfect skulls
and fra m t f ix other ; al o four partially complete series of
v rt r a Jar e num r of rib and arm bone , and two scapulre.
Mr. J/4 ·noston •'tone harleston, N. H. The kull and a humerus of the
grizzl
r ( UrBus horribilis); from California.
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Mr. James G. Swan. Two jaws of the killer whale, (Orea atra); from
Cape Flattery, Wash.
Mr. J. Tate (through_ Dr. T. E. Wilcox, U. S. A.). A pair of antlers of
mule deer; from Boise Barracks, Idaho.
Prof. George Thurber, New York Oity. .A cinnamon bear ( Ursus cinnamoneus), in the flesh; from W,ard County, Pennsylvania.
Mr. Aiirelius Todd, Elkhead, Oreg. Eleven rodent skins; one skin of
Urotrichiis Gibbsi; tbe skin of a shrew; the skeleton of a spermophile.
U.S. Fish Comrnission, Washington. The skeleton of porpoise; from
Wood's Holl, Mass,
U.S. National Museum,'Washington. A large common rat, in the flesh.
Mr. S. T. Walker, Boston, JJfass. A raccoon (Procyon Hernandezii);
from Tampa Bay, Florida.
·
Mr. John Wallace, New York City. The skeleton of a babboon ( Cynocephafus porcarius).
Mr. Willimn W. Ware, (through JJ,fr, Robert), Washington, Pa. One head
of domestie sheep; from Westmoreland County, P(;nnsylvania~
lJr. T. E. Wilcox, U. S. A. Two rodents in alcohol; one gopher ( Thomomys talpoides) in alcohol; one pronghorn head and antlers; two pairs
of antlers; one fossil tibia; all from Boise Barracks, Idano.
Mr. John B. Wiggins, Waverly, N. Y. A fox ( Vulpes fulvus), alive;
from Waverly, N. Y .
.Mr. A. F. Wooster, Norfolk, Conn. A bat in alcohol.
Department of Birds.
ROBERT RIDGWAY,

Curator.

ACCESSIONS IN 1882.

Skins.

Nests and eggs . .

How obtained.

69 1,337
b. :Uy exchange or purchase ... ___ . __
30
434
From collectors employed by the
39 1,193
Smithsonian Institution.
d. From other departments of the
13
745
Government.*
-e. By deposit ... __ .. _______ . _.. _____
1
1
-e. Miscellaneous t .. __ ... ____ .. _____ ..... -...
51

a. By gift ... __ ... - - - ... - - - - - - - - - - - - -

-0.

Total accessions during 1882 ..

152

3, 761

657
331
683
286

1

46
2, 004

20
5
8
3 ·

150,
63
37

85
63
21

48

18

--·----· ·----· ·----2
2

36

300

189t

• Chiefly through the U.S. Signal Service.
t Mostly specimens which, having lost their original labels, were re-entered, or in
regard to which there nre no data.
t The actual number of species is of course much less, identical species being often
represented in various collections. In some cases, however, especially among the
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The accessions of greatest interest are from the following sources:
(SKINS.)

Mr. L Belding, of Stockton, Gal. Three hundred and eighty-four specimens, two hundred and sixteen species, chiefly from Lower California.
A very valuable coUection, em bracing two new species, two others 1iew
to the North _A merican fauna, and a flue series of the several species
peculiar to the Cape Saint Lucas fauna. (C.*)
Capt. Chas. Bendire, U. S. A. Seventy-nine specimens, thirty-five species, of very desirable North western birds from Fort Walla Walla,
,vash., including several examples of the rare Keunicott's owl (Scops
asio Kennicotti) and a very·fine series of the wax-wing (Ampdis gatrrulus). (G.)
Count von Berlepsch, Munden, Germany. One hundred and thirty-one
specimens, one hundred and two species, of N eotropical birds, previously not represented in the collection. (Ex.)
]fr. Wm. Breu:st'cr, Cambridge, Mass. Nineteen spooimens, thirteen
species, of birds from various localities, the same being principally
special plumages wanted to complete the collection of North American birds. (Ex.)
Prof. A. Duges, National Museum of Mexico. Fourteen specimens (same
number of species) of Mexican birds, some of them rare in collections. (G.)
Mr. William J. Fisher, U.S. Tidal Observer. Fifty-two specimens, thirty,
four species, from Kodiak Island, Alaska. An interesting collection,
containing some very rare species and one new to science ( <Estrelata
jisheri). (Ex.)
Mr. G. Goward, U. S. Oonsul to Samoa. Twenty-three specimens of
birds from the Fiji Islands, most of the species new to the collection
(G.)

Mr. P. L. Jouy, of Washington, D. 0. Three hundred and sixty-nine ,
specimen , one hundred and fourteen species, from China and Japan.
A majority of the species new to the National Museum collection.
(C.)

Mr. Geo. N. Laurence, New York City. Thirteen specimens (as many
sp ·i s), of tropical American birds, the same being desiderata to the
coll~c ion. (Ex.)
skins of Old Wor1d bircl , ther ar a few p cies not yet det~rmined, and which have
no b n incln ed in the above enum ration.
h total numb •r of ace si n during they ar to the collection of the Department
of ircl i 1 .
h
ur · f tb e ace ion i d ignat d by the initial "C" for those received
from c 11 ·tor of the 1u um, or tho maki11g xplorations under its auspices; "G"
for th e pr ,nt a a. gift; "E . 'for tho e obtain cJ in exchange, &c.
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Prof. William Macleay, Linnman ~ociety, Sydney, New South Wales.
Forty-three specimens, thirty-two species, of birds chi~fly from West
Australia, and, with one or two exceptions, all new to the collection. (Ex.)
]Ur. Charles L. McKay, U. S._Signal Service. One hundred and twentyeight specimens, seventy-four species, from Bristol Bay and Nushagak
River, Alaska. (Signal Office.)
Sergeant.~ John Murdoch and Middleton Smith, U. S. S,i,gna.l Service. Two
hundred and forty specimens and thirty-five species, from Point Barrow, Alaska. · A fine collection, including interesting series of wellprepared specimens. (Signal Office.)
Mr. Raymond L. Newcomb, Na,turalist attached to the Jeannette expedition. Seven specimens, five species, from the Arctic Ocean north of
Siberia, including three specimens of the excessively rare Ross's
Gull (Rhoclostethia rosea). (Navy Department.)
Norwich Museum, Norwich, England (through Mr. J.H. Gurney). Twentyfour specimens, sixteen species, of raptorial birds, chiefly new ·to the
collection. (Ex.)
_
Mr. 0. 0. Nutting, of Carlinville, Ill. Three hundred and twenty specimens, one hundred and ninety species, from Costa Rica. This collection forms the basis of two special papers in the " Proceedings" of
~he National Museum ( Vol. 5, pp. 382-409; the other not yet printed).
(C.)

Mr. Theodore Roosevelt, New York Oity. Five hundred and ninety-six
specimens, one hundred and ninety-five species of birds, mostly North
American (a few from Egypt). (G.)
Shanghai Museum, Shanghai, China (through Mr. P. L. Jouy). Seventyseven specimens, sixty-five species, mostly new to the collection. (Ex.)
Mr. George Shoemaker, .Assistant in .Department of Birds, U. S. Nationa1 Museum. Eighty-three specimens, fifty-four species, of birds from the
District of Oolum bia and Alexandria County, Virginia. The speci- ·
mens all very finely prepared. (G.)
Dr. R. W. Shufeldt, U. S. A. Two hundred and ninety-six specimens,
one hundred and eighty-six species, chiefly from Connecticut · and
Wyoming Territory. This collection is exceptionally fine as regards
preparation of the skins, a considerable number of which have been
mounted for the exhibition series of the Museum. (G.)
Dr. Leonhard Stejneger, U.S. 8ignal Service. One hundred and ninetyeight specimens, ninety species, from the Commander Islands and Petropolovski, Kamtchatka. An important collection, containing several new species. (Signal Office.)
( NESTS AND EGGS.)

Mr. L. Belding, Stockton, Gal. Twenty-four specimens (i. e., entries),
twelve species, from Lower California. (C.)
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Mr. George A. Boardman, Calais, Me. Eggs of the Florida courlin, or
limpkin (.Aramus pictus), from li'lorida. (G.)
British Museum, London, England. Forty-five species, from Pegu (all
new to the collection). (Ex.)
Mr. E. Dickinson, Springfield, Mass. ·one set of eggs of Totanus melanoleucus, from Manitoba. (New to the collection.) (G.)
·Governor Fenclcer, Godhavn, Greenland. Eighty-seven specimens (entries), twenty-four species, from Greenland.
]Ir. Wm. J. Fisher, U. S. Tidal Observer. Fifteen specimens, fifteen
species, from Kodiak Island, Alaska, and vicinity. The most interesting specimens are eggs of the bald eagle (Haliai3°tus leucocephalus)
and-black oystercatcher (Hcematopus niger).
,
Mr. R. G. Ha zard, 2d; Peace Dale, R. I. Eggs of Spheniscus demersus,
Eudypes chrJJsocome and Diomedea culmina.ta, from Falkland Islands,
Mr. Gec,rge N. La,wrence, New York City. One egg of the Honduras
turkey (Jlfcleagris ocellata), from Yucat.a n. (New to the collection.)
(Ex.)
Dr. J. 0. Merrill, U. S. A. One set of eggs of the pink-sided snowbird (Junco annectens), from Big Horn Mountains, Montana Territ-ory.
(New to tbe collection.) (~x.)
Sergea-nts John ~Murdoch and Middletvn, Smith, U. S. Signal Service.
Forty-six specimens (i.e., entries), sixteen species, from Point Barrow, Alaska. Two of the species new to the collection, if not to
science, viz, Actodromas maculata and Pelidna alpina americana.
Department of Reptiles.

HENRY C. YARROW, Hon~ary Curator.
Two hundred and thirty entries have been made in the herpetological record book, which would probably represent not less than
nine hundred and twenty eypecimens.
Thirty-one specimens of fourteen species of reptiles, many of them
very rare, were received in exchange from the British Museum, through
Dr. Gunther.
,alua le collections have been received from Mr. James Bell, of
Gaine vill , Fla., and Mr. L. Belding, of California, employed as coll ctor by the National Museum, and from Mr. Robert Ridgway, Mr.
Lu ·i n M. Turner, fr . Gu tav Ei en, and others.
Th a
ion of greate t interest are the valuable collection of Mr.
L.
ldin"', mrtd iu Lower California, which contained a beautiful specim n f rotalus ·rnitchelli 1 the only one at present in the Museum;
Crotalus enyo Bufo beldingi ( p. nov.), Orotaphytus copei ( p. nov.), Uta
el gan ( · . v.) an<l 1celoporus rufidorsum (sp. nov.). In the collecti n t <
•
fr.
rt ido-way, at "Wheatland, Ind., was found a
f 'Phibolus, which ba been called Ophibolus getulits
t v Ei n' oll ction, made near Fresno, Oal., two new
'Phibolus have been di c?, er d, which are named Ophi-
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bolus getulut eiseni and 0phibolu,s getulits multicinctus. Prof. E. D. Cope
has presented to the Museum a ne-w and valuable species of Eumeces
from Texas, and Mr. Roosevelt, of New York, has _p resented quite a large
collection of our domestic reptiles, made by himself. Prof. A. Duges,
of Mexico, has continued his contributions, which are always valuable,
and we have also been favored similarly by Professor Sumichrast.
Department of Fishes.
TARLETON H.

BEAN,

Curator.

· The total number of accessions during the year was 95; and 78 of
these were made by individuals.
SOURCE OF .A.CCESSIO.NS.

By gift ...•......•.....................•••..........•••..•............. 7 •••••• 55
Exchange or purchase...... . . . . . . . . . • . . . . . . . . . . . . . . . . • • • . . . . . . . . . . . . . . • . • • . . . • 7
Smithsonian collectors . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . • . . . . . . . . . . • . . . . . • • .
90ther Government departments . . • . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . • . • . . . . . . . 24 •
Deposit ................................ -.......•......... : .....................
1

The U. S. Fish Commission is considered as one of the '' other departments of the Government." The single collection received on deposit
is from Dr. Shufeldt, at New Orleans, who proposes to monograph the
fauna of Lower Louisiana.
For the sake of convenience the list of accessions is arranged alphabetically, and the number of the accession is given. A. summary of
accessions of greates_t interest follows the alphabetical list.
Akers. 00000. Tennessee. One carp ( 0yprinus carpio ), four weeks.
old, rais~d in Tennessee.
Alliance, U. S. Steamer. 00000. Arctic seas. One tank of fishes in
alcohol.
Atkins, 0. G. 12040. Bucksport, Me. 'Three fresh Kennebec Salm<>
salar.
Baird, W. 0. 11366. Chattanooga, Tenn. One head of Amia calva.
Baldwin, A. S. 11124. Jacksonville, Fla. One Erimyzon Goodei.
· Bean, T. H. 11230. Potomac River. One fresh Tinca vulgaris from
Broad Creek.
- - 11546. Havre de Grace, Md. One tank of fishes in alcohol.
- - - 11619. Potomac River. One fresh Tinca vulgaris.
Behr, von. 11044. Austria. Twenty specimens of Umbra krameri.
Blackford, E. G. 11127. New York. One fresh Micropterus salmoide1t
(10½ pounds).
11189. New York. Four fresh Pomoxys sparoides.
- - 11196. Florida. One fresh Lutjanus Blackfordii.
- - - 11296. New York. One box of salmon and trout from various
localities.
11356. New York. Two fresh Peristedium miniat·um.
00000. New York. One living 0phidium marginatum.
11870. New York. One fresh Hippoglossoides platessoides.
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Bradfield, H. L. 11017. Dougherty, Tex. One fossil tooth of Galeocerdo fa,lcatus.
Chester, JI. 0. 12056. Noank, Conn. .Four jars of fishes in alcohol.
Clark, Frank N. 11701. . Northville, Mich. Two 0atOtJtomus commersonii in alcohol.
Clark, J. W. B. 11559. Deil's Island, Chesapeake Bay. Two 0hasmodes Boscianus and two Gobiosoma alepidotum.
Collins, Capt. D. E. 12076. Gloucester, Mass. One smoked Scomber
DeKayi.
Ou-mming, W. M. 11643. Wilmington, N. C. Three Gamb1tsia pa.truelis.
Dabney, Wm. 00000. Lodi, Miss. An Etheostomatid (dried) in letter.
Davis, W. E., & Son. 11488. Wilmington, N. C. One fresh Megalops
atlanticus.
Duges, Prof. A. 11113. Gnanajuato, Mexico. One 0entropomus and
one Jfugil from Tepic.
1
Edwards, V. N. 11036. Wood's Holl, Maes. One Lophopsetta maculata Tjuv.
- - 11101. Wood's Holl, Mass. Two skeletons of Pl11Jcis, one of
Tautoga onitis.
Ferber, Dr. 11754. Canada. One young Salm<> salar.
Fisher, William J. 00000. Kodiak, .Alaska. One keg and five bottles
of fishes in alcohol.
Fish Hawk, U. S. F. G. steamer. 11!!06.. Chesapeake Bay. Two boxes
alcoholic and one keg of fresh fishes.
Gering, Frederick. 12080. Gloucester, Mass. One Mentioirrus nebulosus.
Giltner, G. K. 11131. Richmond, Va. Four fresh DOf'osoma cepedianum.
Gorgas, W. 0. 11915. Fert Brown, Tex. One can of alcoholic specime:ns.
Haller, G. M. 12048. Puget Sound. One 0l«pea sapidisl!ima in
alcohol.
Hay, 0. P. 11738. Tennessee and Mississippi. One tank fresh-water
fishes in alcohol.
Henshall, Dr. J. A. 11429. Florida. One tank of fishes in alcohol.
Herrera, Alfonso. 11279. City of Mexico. Three Heros sp. and, three
0hirostoma Humboldtianum.
Hodge, E. B. 00000. Plymouth, N. H. One Salvelinus fontinalis in
bad condition.
Horan, Henry. 12004. One salted Selene argentea.
Howell, D. Y. 11477. Sandusky, Ohio. Six vials embryonic Stizostedium vitreum.
Hubbs, A. 12155. Mound , Mo. Five Enneacanthus sp. in alcohol.
Bud on, George A. 11150. Cedar Keys, Fla. Seven fresh 0lupea
sapidi sima.
Jamai-Oa In titute. 11760. King ton, Jamaica. One hundred and
eighty-three pecimens of marine fl hes.

207

REPORT OF NATIONAL MUSEUM.

Jones,. D,. Wm. H., U.S. N. 12163. Alaska. One keg fishes, &c., in
alcohol.
Jordan, D. S., and Gilbert, Charles H. 11500. Mazatlan,· Panama,
Lower Califo:1'nia, Texas, Florida, and Italy. Six tanks ·of fishes in
alcohol.
·
Jouy, P. L. 11262. China. Two t&nks of fishes in alcohol (many
species).
- - - 11804. Japan. · One tank fishes in alcohol.
Larco, Andrea. 11461. Santa. Barbara, Cal. One box of fishes in
alcohol (many species).
Linnrean Society, New South Wales. 00000. New Guinea. Two .hundred and seven specimens of fishes in alcohol.
Liitken, Dr. Ohr. 11181. Iceland. 9ne Trachypterus arcticus in alcohol.
Manitoba Historica,l t!tnd Geological Society. 11897. Winnipeg. One
tank of fishes in alcohol.
McAdam.s, William. 12052. Illinois River. One box of fishes in alcohol.
McDonald, Col. M. 11047. Cherrystone, Va. Two bottles of fishes in
~~~

.

- - - 11209. Potomac River. Three Ol11,pea sapidiss.ima.
WMhington, D. C. Two Oyprinus carp-io shipped to
Texas and back alive.
- - - 11615. Fredericksburg, Ya. Four species of fresh-water fishes.
Merri'am, Dr. O~Hart. 11462. WoodhuN Lake, New York. One Salmo
salar var. sebago.
Mitchell, Capt. J. 0. 11495. Charleston, S. C. Two tanks of fishes in
alcohol.
Moore, G. H. H. 11618. Colorado River, Texas. One fresh Haploidonotus grunniens.
Norny, E. R. 11031. Odessa, Del. Skin of Anguilla rostrata.
Nye, Willard, jr. 12000. New Bedford, Mass. One bottle Anguilla
rostrata in alcohol.
Packard, A. S., and Kingsley. 11208. Wood's Holl, Mass. Reproductive
organs of supposed male eel.
Polle, W. L. 11324. Vicksburg, Miss. One Oarpiodes (1) from Mississippi River.
Radcliff, Captain. 00000. Fifteen miles south~ast of Cape May. One saJ.ted Peristediu.m minfotum.
Rathbun, Richard. 11084. Brazil. Five pbotog-raphs of fishes.
Reed, Geo_rge B., U. S. N. 1140D. Potomac River. One . lllicropterus
salmoirles an<l one M. dolomieu.
Shufeldt, Dr. R. W., U. S. A. 12122. New Orleans, La. One box of
fishes, &c., in alcohol.
•
.
Stearns, Silas. 11015. Pensacola, Fla. One fresh Batraclms tau subsp.
pardu.s.
- - 11123. P ens::irola, Fla. One fresh Oaulolcttilus 1nicrops.
- - 11211.

-
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Stearns, Silas. 11149. Pensacola, Fla. Three fresh 0aulolatilus microps•.
- - - 11235. Pensacola, ] 1 la. Spawn of Trisotropis stomias with
entozoa.·
- - - 11496. Pensacola, Fla. Three tanks of fishes iq. alcohol.
Stearns, W. A: 11859. Labrador. Two tanks and one barrel of fishes.
Sivan, James G. 11231. Port Townsend, Wash. Oue winter salmon,
0ncorhynchus choniclw.
·
Thompson, H. H. 12138. Woodhull Lake, New York. Two fresh 0oregonits arted-i.
- - 12223. Woodhull Lake outlet. One fresh Salmo salar var.
sebago.
True, Frederick W. 11817. Essex County, :New York. One tank fishes
in alcohol.
U. S. Fish Commission. 11210. Germany. Two Cyprinus carpio; died ·
in transit.
- - - 11640. Northville, Mich. Two fresh Salvelinitsfontinalis and
one Salmo irideus.
- - - 11715. Quantico, Va., and Battery, Md. Eggs and embryos
of 0lupea vernalis, Petromyzon marinus, hybrid between Clupea sapidissima and Perea americana.
- - - 11770. Washington, D. C. One 0arass·ius auratus (Japanese)
iu alcohol.
- - - 11772. Wood's Holl, MaEis. Many species of marine fishes.
- - - 11818. Wood's Holl, Mass. One tank and one box of fishes in
alcohol.
- - 11682. Wood's Holl, Mass. One tank and one box of fishes
in alcohol.
- - - 11888. W oou.'s Holl, Mass. One half barrel fresh Scorprena,.
Merlucius, Phycis, &c.
11891. Wood's Holl, Mass. One fresh Raia lrevis.
- - - 11918. Wood's Holl, Mass. One box of fisheR in alcohol.
- - - 12027. Havre de Grace, Md. One fresh 0lupea sapid·issima..
U. S. Signal Service. Point Barrow, Alaska. Four species of fishes in
alcohol.
lVeaver, George B. & 0o. 12035. Seneca Lake, New York. OneA.mia
calva and one Lota maculosa, fresh.
Whitman, J. L. 11724. Valley Falls, Kans. Four St-izostedium vitreum iu alcohol.
TI ilcox, W. A.. 11024. Boston, Mass. Three fresh Brosmius brosrne.
Wilcl, George H. 116 5. Red Bank, N. J. Four Roccus lineatus in
alcoh 1.
Wood, Ensign M. L., U.S. N. 11568. Key Wet, Fla. One can of
fl·
jn al b 1.
W od ·eut. W. N. 11372.
tomac River. One fre h shad.
l dbury J. G. 1 7 . an 1 ranci co, Ual. Two Roccus lineatus;
<li in tr n. i •
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Wyoming Historical and Geological Society. 11431. Wilkes-Barre, Pa.
One deformed Lepomis gibbosus.
Generul summary of accessions of greatest interest.-Most of the collections here n_o ticed were made by persons employed by the U. S. Fish
Commission or by the Smithsonian Institution and the U. S. National
Museum . . Some very important accessions, however, have come from
parties who have received nothing more than the tanks and alcohol for
preserving fishes. Several very valuable additions were made by museums desiring collections in exchange. Other departments of the Government have contributed comparatively little this year; the U. S.
Signal Service party near Point Barrow, Alaska, forwarded a collection.
which is small in the number of species, but rich in individuals.
Bean, Tarleton H. 11230. March 20. P.
A fresh tench, Tinca vulgaris, which escaped from the United States ponds,
,vasbington, and was captured in Broad Creek, a tributary of the Potomac,
by Mr.Roum.

11619.

June 24.

P.

A tench, Tinca .vulgaris, which was brought here alive from the Potomao
River and kept for some time in the Armory. It is worthy of note that the
pharyngeal teeth of tench bred here have no trace of hook, but are worn off
so as to have a broad grinding surface, in which respect they differ from
examples of like size reared in Europe.

Belding, L. 11543. June 12. G.
Among the fishes received from Lower California, where they were obtained
by Mr. Belding, are some species which are new to the localities.· Professors
Jordan and Gilbert have identified one of the eels from near Cape San Lucas
as Leptocephalus conger. "No other specimen of thi~ genus has been brought
from the Pacific coast of tropical America." .Agonostoma nasutum Giiother,
was taken in the river at San Jobe, where it is known as trucha or trout. The
name "trout" for a mugiloid fish is earnestly recommended to the attention
of critics of the synonymy of Latin names of fishes.

Blackford, E. G. 11127. February 14. G.
One big-mouth bass, Micropterus salmoides, weighing 10½ pounds.
was cast and then preserved in alcohol.

- - - 11296.

April 6.

The fish

G.

In a large lot of salmond<ls received from Mr. Blackford on this date was
an alleged hybrid between Salvelinus fontinalis and Oncorhynchus chouicha, and
there was also a California salmon, 0. chouicha, which was raised in Minnesota.

11356.

April 24.

G.

Two fresh Peristedium miniatum, which were picked up dead at sea at the
time of the tilefish mortality.

00000.

May 16.

G.

A living example of the rare Ophidium marginatum, which was caught at
Bay View, Long Island.

Oollins, Capt. D. E. 12076.

November 17.

G.

An individual of the formerly rare and little-known mackerel. Scomber
DeKayi, sent from Gloucester by request of Capt. J. ·w. Collins.

H. Mis. 26--14
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Davis, W; E., & Son.

11488. May 28.

G.

A large and fine tarpum, J:fegalops atlanticus.

Fisher, William J.

00000.

December 23.

G.

Mr. Fisher sent from Kodiak a ten-gallon keg of :fishes exceedingly
well preserved, besides a few bottles. In this lot are many valuable specimens, among them four fresh-water species not before received from the island;
these are, Esox lucius Lota maculosa, Catostomus longirostris, and Coregonus
quadrilateralis, all of which occur in the Yukon region, but were not expected
on this island in the Gulf of Alaska. The first three at least are very old
species, widely distributed, and preserving their identity with wonderful
tenacity, no matter what change of environment may overtake them. They
probably existed on the island before its separation as an island, and they
have retained, apparently undisturbed, all the salient characters by which
their relatives of the mainland are distinguished in the broad area ov;er which
they are found.

Gering, Frederick.

12080., November 17.

G.

One example of the kingfish, Menticirrus nebulosus, which is extremely rare
north of Cape Cod; this was taken in a h erring-net in Gloucester Harbor,
October 20, 188~.

Gilbert, Charles H.

11500. June 1. 0.

Four tanks of Mazatlan and Panama fishes formed the larger part of this
accession. Of the Panama species, 148 were taken; 19 of these are described
as new in Volume I, Bulletin U. S. Fish Commission. From Mazatlan, Mexico, Mr. Gilbert sent 172 species; 33 of these are established as new in Proceedings National Museum, Volume IV.

Haller, G. M.

12048. November 16. G.

A shad, Clup8a sapidissima, taken in a tributary of Puget Sound. The
shad introduced by the U. S. Fish Commission into the Sacramento have
multiplied and are spreading rapidly northward on the coast of California
and beyond.

Hay, Pro/ 0. P. 11738·. August 3. 0.
A tank of fresh-water fishes collected by him in Mississippi, Tennessee, an d
other Southern States; 64 species were takeu ; ther are recorded in Volume II.
Bulletin U.S. Fish Commission, by Professor Hay. Of the 64 the followin g
are established as new to science: .AmmoCMJpia vivax, Ioa vigilis, Pmcilichthys
butlerianus, Menidia audens; Tirodon, new genus, represented by Tirodon am11igenus.
Professor Ilay's collection contained Lepidosteus platystomus, although thi
does not appear in bis list; he has it under the name L. osseus.
Profi sor J orctan and Gilbert consider Pmcilichthys butlerianus identical with
P. Barratti (Ilolbr. ).

Henshall, Dr. J. A. 11429. May 13. G.
One tank of fl b s collected by him in Florida. Among them are some
apecies not b for in the Mu um, as, for example, Pristipoma melanopterum
and a ep ci s of Zygonectes r c ntly described as new under the name Z .
craticula.

B1tbb

.A.

cember 4.

G.

Five
cim n in alcohol of a. species of Enneacanthus, which seems to l>e
und ri d. Th e w r caught a.t Mounds, Vernon County, Missouri, and
nt on to c rtain whether or not th y are carp.
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Hudson, George A. 11150.

February 21.

G.

Seven small shad received by him at Savannah, Ga., from Cedar Keys, Fla.,
the first of the species he has known from that locality. These shad, in
measuiements, proportions, colors, &c., resemble individuals that the Museum has from Alahama.

Jamaica Institute Public Museum.

11760. .August 12.

G.

This large and very valuable collection of Jamaican species is the second
of a series of shipments to the Museum in duplicate, one of each species to
be kept here and the other returned, named, to the museum at Kingston. The
first can was received in December, 1881. The second can contained 183
specimens, all of them in excellent condition and representing many species
which will prove additions to our collection. The species are, at present,
only partly determined.

Jordan; Prof. D. S.

11500.

June 1.

0.

Professor Jordan's collections, made at Galveston, New Orleans, and Pensacola, filled two large tanks and contained many new species, which are described in Proceedings National Museum, Volume V. Some of the species
obtained are the following:
JilunduluB xenicuB Jor. & Gilb. (types).
ParalichthyB albigutta Jor. & Gilb. (type).
ChaBrnodeB Baburrre Jor. & Gilb. (types).
ParalichthyB ,BquamilentuB Jor. & Gilb. (types).
IBeBtheB Be1·u.t ator Jor. & Gilb. (types).
HippocampuB zosterre Jor. & Gilb. {types).
FunduluB ocellariB Jor. & Gilb. (types).
IseBthes ionthas Jor. & Gilb. (types).
GobiuB boleosoma Jor. & Gilb. (types).
GobieBox virpatuluB Jor. & Gilb. (types).
OpiBthognathuB lonchurus Jor. & Gilb. (type).
Cllromis enchryBuruB Jor. & Gilb. (type).
It is proper to state that Professor Jordan was greatly assisted in making
this collection by Mr. Silas Stearns, whose vessels brought in most of the new
species described from Pensacola.

Jouy, P. L.

11804.

August 28.

0.

A tank of Japanese fishes, which have not ye:t been examined.

Jouy, P. L., and F. 0. Dale.

11262.

March 30.

O.

A collection of Chinese fishes in two tanks. Many species are represented,
but no examination of them has been made. These fishes were secured while
the collectors were on the U. S. steamer Palos.

Larco, Andrea.

11461.

May. 20.

G. & P.

A large lot of alcoholic fishes sent from Santa Barbara by Mr. Larco contained the following among other good things: LiocottuB hirundo, Citha,richthy,
(type), SebaBtichthys umb1·0Bu8 (type), and Isesthes Gilberti (types).

Linnman Society, Sydney, Australia.

00000.

May 7.

E.

Two hundred and seven specimens of :fishes collected in New Guinea, man:r
of which are new to the collection. A list of some of the interesting ones is
given in my report for May, 1882.

IAitken, Dr. Ohr.

11181.

March 7.

E.

One alcoholic example, from Iceland, of Trach'!,lpt,r1u aroticua, the first one
obtained by the Museum.
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McAdams, William. 12052. December 11. G.
A large number of fresh-water species from the mouth of lliinois River.

McDonald, Col. Marshall. 11211. March 14. D.
Two leather carp, Cyprinus carpio, that were sent to Texa!i and returned
alive in a gallon pail, a convincing proof of the feasibility and desirability
of shipping carp in a limited supply of wat~.

11015.

June 22. G.

Four species of fresh-water fishes, Roccus lineatus, Catostomus comme,·sonii,
.Amiurus catus, and Lepomis auritus, caught after ascending over the McDonalJ fish way, at Fredericksburg, Va.,

Manitoba Historical and Scientific Society. 11897. October 2. E.
The Mnseum received from this society, located at Winnipeg, one tank of
alcoholic fishes through Mr. H. A. Strong. The tank was received October 2,
1882. The species are all similar to those of the adjacent United States
region, but none the less interesting, since we have few fishes now from the
locality whence these came.

Mitchell, Capt. J. 0. 11495. May 31. G.
In this collection was a fine specimen of Lagocephalus lamigati1s and one of
.Alutera scripta, which has been rarely observed on the coast of the United
St,ates. Fundulus majalis is represented in the lot.

Nye, Willard,jr. 12000. November 9. G.
Three eels taken from the water-supply pipes at New Bedford, Mass.

Radcliff, Captain.

00000.

J uoe 12.

G.

A salted specimen of Peristedium miniatum from 15 miles southeast of Cape
May, found at the time of the great tilefish mortality.

Shufeldt, Dr. R. W., U. S. A. 12122. December 19. Dep.
rn ·a box of alcoholic fiehes collected 'at New Orleans, La., which were received here November 28, 1882, were several interesting species : A Zygonectea,
apparently ohrysotus Gthr., Prionotus scitulus Jor. & Gilb., and Elassoma zonatum, the last singular fish being represented by more individuals than the
Museum possessed before from all other sources.

Stearns, Silas. 11496. June 1. G.
This is a large collection mado at Pensacola, Fla., by Mr. Stearns, n.nd includes many valuable species, a good portion of which were described as
new in Volume V, Proceedings National Museum. A partial list follows:
Gobius boleoaornr,, Jor. & Gilb.
Ophidiurn Grcellsi Poey.
Exor.retus Hillianus Gosse.
Chromis enchrysurus Jor. & Gilb.
Stenoto1nus caprinus Bean.
Mullus barbatus var. auratus Jor. & Gilb.
Ioglossus calliurus B an (n. g. and n. a.) .
.Apogon maculatus (Poey) Jor. & Gilb.
Blen11iU8 stearnsii Jor. & Gilb.
With two exception the above are all new species, and one represents a curlooa ab rran form of Gobiida related to Oxynietopon meeker, from which, however, it differs in several important characters.

115 0.

Jun 1.

marks nnd r Jordan, Prof., D. S., Acc. 11500. Without the a88istruioe
f Mr. tearns th collection would have been much less valuable.
T
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September 16. G.

Seventeen species of fishes collected by him in Labrador during the snm·
mer of 1882. Among them are 1:iome species of especial interest to us:
Scomber scornbru,s, rare from so far north;
Coitus scorpioides, far south of its recorded limit;
Gadus ogac;
Hippoglossoides platessoides; ,and a small
Somniosus brei•ipinne.
Tautogolabrus adspers·us was found abundant.

Thompson, H. H. 12223. December 27. G.
A fresh land-locked salmon, Salmo salar variety sebago, taken from an outlet of Woodhull Lake, New York. This form of salmon was introduced into
the lake through the aid of the U. S. Fish Commission, and has greatly multiplied there.

U.S. Fish Commission. 11206. March 15. D.
The cruise of the "Fish Hawk" in Chesapeake Day, early in March, resulted in the discovery of some well-known species of fishes at an unexpected
time. The common spined dogfish, Squalus acanthias, was plentiful, attracted
there, no doubt, by the presence of large schools of small menhaden, Brevoortia tyrannus. Raia ocellata was also obtained. The young of several important economic fishes were taken in great abundance; among these were Clupea
vernalis, Clupea lf.stivalis, Pogonias chromis, Phycis chuss (?), Phycis regius, and
.Acipenser oxyrhynchus. Stolephorus ~-, Gobiosoma, Gobiesox, and many other
species were found.

11715.

July 20.

D.

Among other embryonic fishes received in this h.tvoice from Battery Station, Maryland, were some hybrids between Clupea sapidissima and Roccus
Uneatus. Mr. Ryder bas carefully examined these creatures and declares
that they do partake of the characters of both parents. Development of eggs
of one species after fertilization by milt of a fish belonging to a widely different family has heretofore been considered wholly improqable.

-r-- 11772. August 19. D.
In a large num~er of species of marine fishes sent from Wood's Holl, and received on above date, was Leptoclinus aculeat·us, which has not previously
been recorded from south of Cape Cod.

11818. · September 4.

D.

One tank and one box of fishes in alcohol from Wood's Holl, Mass.

11862.

September 16. D.

A tank and a box of fishes from the summer station at Wood's Holl. One
of the most interesting of the species is a Brotulid, first obtained by Prof. Alexander Agassiz, and now rediscovered by the Commission. For this genus Mr.
Goode and I have proposed the name Dicrolerie, on account of the peculiar
structure of the pectoral; the single species obtained is to be called Dicrolene
introniger. Another singular genus of Sternoptychidce widely different from all
the known forms of that family is also with this collection. Argyropelecue
hemigymnus was taken at station 1112.

11888.

September 28. D.

In a half-barrel of fresh fishes, with Squalua acanthiaa, MerluciuB bilineariB,
and Phycialenuia, were several large and brilliantly colored Scorpcena dacty•
loptera, found plentifully by Capt. J. W. Collins while trawling on the" tilefish
gl'Ound." It is thought that this last species may be caught in such abundance as to make it an important addition to the supply of food-fishes.
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U. S. Fish Commission. 11918. October 9.

D.

In a box of fishes received from Wood's Holl, Mass., October 9, 1882, wer•
Coryphamoide.s rupestris, Hippocampus hudsonius, and a new Maltheid genua
related to Halieutichthys, but with the dorsal base partly on the body, a very
short tail, pectorals not exserted, and some other striking peculiarities.

-

-

12027. November 7. D.
A fresh female shad, Clupea sapidissirna, which had been detained in a pool at
Battery Station, near Havre de Grace, Md., was received, November 7, 1882,
in a spent condition.

U.S. Signal Service. 00000. December 22.

D.

From the j>arty at Ooglaamie near Point Barrow, Alaska, were obtained a.
large number of capelin (Mallotus villosus), as well as of the polar cod (Bo1·eogadus saida); there were also two species of Cottus, one of which is either
adult C. verrucosus or new, and the other is apparently undescribed.

Department of Mollusks.
WILLIAM H. DALL, Honorary Curator.
The accessions to the Museum compris~ some twenty-seven separate
lots, as received, in one hundred and thirteen boxes, barrels, and packages.
The largest in bulk and most important in its bearing _on the science
of any collections received during the year · is the typical collection of
land and fresh-water shells, sent in fifty-three boxes, by Dr. Isaac Lea,
of Philadelphia. When this shall be available, with the series of Dr.
Lewis, and that of Mr. W. G. Binney, the Museu.m need shrink from no
comparison with the collections in these groups of all the world beside.
The next and for the Pacific coast the equally typical and important
collection of Dr. R. E. C. Stea.ms, of California, has been received on
deposit, under an arrangement by which it is intended to become the
permanent ornament of the Museum. Comprising thirty cases in bulk,
and probably over 10,000 species in number, its especial richness in all
that relates to the Pacific coast of the United States, in. addition to the
Carpenter and Dall collections already in the Museum, will put competition in that field out of the que tion.
A very intere ting and valuable collection of shells from La Paz,
filling three boxes, with fre hand well-preserved specimens of marine
shell , ba been received from Consul L. Belding.
The Senckenburgian Mu eum of Frankfort-am-Main has contributed
a mall but valuable collection of 45 species of recently-described pulmonate , through Dr. W. Kobelt, their curator.
A collec ion of c plalopod long since lent to Prof. Japetus Steentrup, of Cop nbag n, for tudy, ha been returned during the year.
mman r J. . Bartlett, U. . N., ha pre ented some interesting
h l p d from th Gulf Str am, whfoh were attracted to the vessel
v h el ric light u d in the d ep- ea- ounding work.
th r l
r m rka le u ill int re ting and valuable donations will
r ted in the card catalogue submitted herewith.

REPORT ON NATIONAL MUSEUM.'

215

Department of Insects.
C. V. RILEY, Honorary Curator.
Accession No.

10807 . .Alaus myops, sent by John Dennett, Mobile, Ala
10854. Limnophilus sp., sent by J. Sharp Nixon, Cbambersburg, Pa.
llltO. Three boxes with Coleoptera; one bottle with miscellaneous in-

sects in alcohol; sent by C. J. Hering from Surinam.
11113. Six boxes with Mexican Coleoptera, with list of names, from Prof.

Eugenio Duges, Guanajuato, Mexico.
11098. Various hymenbpterous insects, from W. A. Williamson, Toronto,

-Canada.
11229. Eggs oflacewing fly, from Joseph Schanno, Yakima, Wash.
11267. Specimens never received. but were doubtless a species of black-

fly, from M. H. Thomson, Pecan Point, Ark.
Dynastes tityus, sent by Geo. H. McKinney, Stanford., Ky.
Smerinthus modestus, from L. Belding, Stockton, Cal.
Lucanus elaphus, sent by J. H. Turner, Jonesville, Tex.
Papilio turn11,s and Danais archippus, from T. S. Wilcox, Boise
Barracks, Idaho.
11661. Scorpio allenii, from T. S~ Wilcox, Boise Barracks, Idaho.
11687. Galeodes sp., from E. C. Bradstreet, Greeley, Colo.
11786. Dynastes tityus, from Messrs. Hall M. Caldwell and Andrew D.
Cowles, States.ville, N. C.
11798. Chrysalis of a noctuid moth, from J. S. F. Batchen, Chicago, Ill.
11841. 0allidryas subule, from Thos. S. Doran, Montgomery, Ala.
11843. Rhyssa-lunator, from F. 0. Miner & Co., New Orleans, La.
11848. Papilio rutilus, from 0. A. Williams, Fort Lapwai, Idaho.
11850. Larva of Eacles imperiales, from W.W. Karr, Washington, D. 0.
11871. Larva of Oiketicus sp., from J. C. Wells, Grenada, W. T.
11877. Oitheronia regalis, from J. F. Lewis, Quiunimont, W. Va.
11916. Eighteen boxes; with pinned Lepidoptera. Source not indicated.
11931. Lucilia macellaria,, from Dr. Fred. Hambert, Alton, Ill.
11960. Pupa of Papilio troil·us, from the U. S. Signal Officer, Fort Myer,
Virginia.
11960 [bis]. Belostorna grande, from 0. T. Davis, Nevada, Mo.
11988. Larva of Empretia st-imulea, from James W. Rogan, Rogersville,
Tenn.
12063. Gasterocantha cancer. Source not indicated.
Without accession number, a very i'nteresting collection, by Mr. L. M.
Turner, from the Aleutian Islands, and a series of miscellaneous specimens lately collected during the winter at .New Orleans, La., by Dr. R.
W. Shufeldt.
Most of the specimens above enumerated were received in such poor
condition a to be unfit for preservation. It will also be noticed that
mo t of them are quite common species. The chief contribution is that
11325.
11439.
11577.
11600.
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by Prof. Eugenio Duges, of Guanajuato, Mexico, consisting of a numbor
of named Mexican Ooleoptera, upon which I have made to Professor
Duges such report as was possible without examination of foreign col·
lections. In this connection I would remark that there is in this country
no public collection of any extent of foreign insects. Hence the need of
such is very greatly felt, since every specialist is now under the necessity of traveling to Europe to study material inac~essible so far in this
country.
A considerable collection, in fair condition, of undetermined exotic
Lepidoptera has also been received, but without any indication of its
source.
The chief, and in fact the only, collection of insects made within the
limits of the United States is that already mentioned, by Mr. L. M. Turner, from the Aleutian Islands, Alaska. This collection is very interesting, and I have already submitted a full report upon it.
Under this head I would also mention the fact that Congress has pur·
chased the copper plates and manuscript notes of Mr. Townend Glover,
and these have been deposited in the Museum, and make a valuable relic
of Mr. Glover's industry that ca.n be at any future time used and referred
to. The one full set of colored impressions from these plates, which used
to hang in the Entomological rooms of the Department of Agricu] ture, is,
however, not to be found among the material turned over to the Museum.
This is to be regretted, as this set was of more value than the other plates
and notes, a,n d could have been made good use of if placed on exhibition
as forming part of an exhibition collection.
Department of Marine Invertebrates.

REPORT ON NATIONAL MUSEUM.

217

while the fishery-census experts were visiting every part of the American
coast, they obtained many extensive faunal collections, among the more
interesting of which were those of Prof. D. S. Jordan, from the California coast; of Mr. Silas Stearns, from the Gulf of Mexico; and of
Messrs. Earll and MacDonald, from the Southern Atlantic co~st. The
collections brought in by the Gloucester fishermen on behalf of the Fish
Commission, from 1878 to 1882, are also very extensive and of extreme
value.
These large receipts of valuable specimens from the United States
Fish Commission have naturally rendered the collections of this extensive survey the most important feature of this department. Up to
January 1, 1883, there had been received from Professor Verrill 1,973
packages and bottles of Fish Commission specimens, representing the
several groups, as follows:
Crustacea, 138 species.
Worms, 31 species.
Mollusca, 33 species.
Bryozoa and Tunicates, 31 species._
Echinoderms, 44 species.
Anthozoa, 24 species.
Hydroids, 12 species.
A total of 313 species, and over 200,000 specimens, not counting a.
large number of the smaller species, of many of which there are several
thousand specimens each. Nearly all of the above species are represented by several specimens from each known locality, constituting a
part of the so-called reserve or reference collection of the Museum, the
balance being duplicates. The following groups are the ones most fully
illustrated in the reserve series from the Fish Commission : The Decapod and Isopod Crustaceans, Pycnogonids, shore Annelids, Cephalopods,.
Echini, Starfishes, Gorgonians, and Actinfans. The miscellaneous collections sent direct from the summer stations to Washington have not
been fully catalogued, and no definite statement can be made concerning their extent, but they will probably add 50 more species and many
thousand specimens.
The curator, during the past three summers, as an assistant to the
Fish Commission, has devoted the most of his time to collecting and
studying the marine Oopepoda, both free-swimming and parasitic, which
are very abundant upon our coast. The collection of Copepods thus far
obtained and now in the Museum is one of the largest, if not the lar:gest,
in the world, and fills over 1,500 vials and bottles.
From Mr. Vinal N. Edwards, who is in the permanent emp]oy of the
Fi~h Commission at Wood's Hon; Mass., the Museum has been in constant receipt of marine invertebrates, collected in the neighborhood of
Wood's Holl, at intervals through the year, but mainly during the winter, spring, and fall seasons, when this region is seldom visited by naturali ts. By collecting at these times Mr. Ed wards has procured several
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interesting species, which have never been obtained by the summer
party at this station.
The other important accessions to this department during 1882, demanding special notice, are as follows:
From Mr. Alexander Agassiz, Cambridge, Mass., a first installment
of the duplicates of the Blake exploring expedition, consisting of 13
species of Anthozoa, 25 species of Sponges, 5 species of Orinoid~, 8 species of Cephalopods, and 33 species of Crustaceans.
From Dr. F. C. Dale, U. S. N., and Mr. Pierre L. Jouy, naturalists of ;
the U. S. steamer "Palos," engaged in surveying on the coasts of Japan
and China, a large and exceedingly interesting series of marine invertebrates, chiefly Crustaceans and Radiates, from those regions. This
collection derives additional value from the fact· that it replaces, in
part, old collections of the Museum burnt at the great Chicago fire of
1871. In that conflagration the National Museum lost its alcoholic
collection of Crustaceans, obtained by the United States exploring expedition under Captain Wilkes, and described by James D. Dana, and
nearly the entire collection of marine invertebrates secured by the North
Pacific exploring expedition, which was being studied ·ctnd described by
Dr. William Stimpson, naturalist to that expedition, and director of the
Chicago Academy of Sciences, where both collections were stored. The
specimens from the latter expedition had been described only in part,
and the Palos collection. will probably be found to contain much new
material when it has been properly worked over. It is entirely in alcohol, and in a fine state of preservation.
The U . S. steamer "Alliance," in search of the "Jeannette," has sent
alcoholic collections of marine invertebrates, obtained by dredging and
towing in the vicinity of Spitzbergen, August, 1881.
Dr. William H. Jone , U.S. N., U.S. steamer "Wachusett," has furni bed a fine collection of Crustaceans and Echinoderms, from the west
coa t of Briti h Columbia and Alaska.
·
The nited States Signal Service party at Point BarrQw, .Alaska, have
supplied littoral marine Cru taceans and fresh-water Entomostraca
fr m the vicinity of the ignal station.
Th U . S. st amer ''Alert" has sent twenty-five samples of soundings
fr m the vicini y of the Bonin I lands, Pacific Ocean.
r. Thoma C. raig, U. . N., U.S. steamer "Jamestown," has contri ut cl a mall coll c tion of marine invertebrates from the South At1 ti .
-1 lli tt, U.
. Marine Corp , has sent one tank of alcoholic
rat from the Arctic region .
ilkin n, mid _hipman, U. S. N., has furni bed a small
r •bin, and ru,tac an fr m the Arctic region .
a ·i nal cl
i de Janeiro, Brazil, ba
nt, in ex11 ti n of all the known peci s f Brazilian coral.·,
·im ns, and 34 I ci , procured b tw n Maran~
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hao, iil the north, and Rio deJaneiro,in the south. The greatest value
of this collection arises from the fact that it contains several undescribed
species, and represents a portion of the zoological researches of the Geological Commission of Brazil, of which the late Prof. Ch. Fred. Hartt
was chief. Our knowledge of the coral fauna and coral reefs of Brazil
dates from the second journey of Professor H a.rtt to that country, in 1866,
when he collected 19 species of corals, which were described by Prof. A.
E. Verrill, in 1868. The Geological Commission of Brazil, of which the
curator was a member, during the period of its continuance, from 1874 to
1878, brought together a very large collection of corals, amounting in all
to several thousand specimen~, which were placed in the writer's hands for
study and description. Thirty-four species were readily distinguished,
but the means of properly identifying them were not at hand, and the
completion of the report was postponed until the materials for making
suitable comparisons could be obtained. The arrival of this collection
at Washington will permit the accomplishment of this object. The
writer's notes on the Brazilian collections are very full, and are accompanied by many photographs.
Dr. Charles Liitken, Copenhagen, Denmark, has sent a fine collection
of European marine annelids, containing 85 species, mostly from Denmark, carefully determined and in good condition. This collection is
of svecial value as a means of making comparisons with North American species, the annelid fauna of both sides of the Atlantic being very
similar; and including many identical species.
Dr. Gustav Eisen, Fresno, Cal., has forwarded a large collection of
identified earth-worms, from Northern Europe and California.
Mr. Winifred Stearns, of Amherst, Mass., has sent a collection of
marine crustaceans, radiates, and worms, from Labrador, made for the
National Museum. This collection has been referred to Prof. A. E.
Verrill for exa"mination; it contains quite a variety of forms.
The museum of Wesleyan University, Middletown, Conn., bas sent a
collection of dry and alcoholic marine-invertebrates from Bermuda, collected by Dr. F. V. Hamlin.
Dr. George W. Hawes, U. S. National Museum, has sent a small collection of marine invertebrates, in alcohol, from Bermuda.
Mr. E.G. Blackford, Fulton market, New York City, has sent twentyfive specimens of edible cray-:fish (Oambarus virilis Hogen) from Milwaukee, Wis. These specimens were selected from market supplies in
Fulton market, received from Milwaukee, which city, with Montreal,
Canada, furnishes all the cray-fish consumed in New York Oity during
the summer and fall. Also an 18-pound lobster from the coast of Maine.
This specimen is now being mounted dry, for the exhibition cases, and
will also be sent to the London :fishery exposition.
From Mr. C. L. Herrick, Minneapolis, Minn., has been purchased a
small but interesting collection of cray-fish, from numerous localities in

I
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Alabama, and representing two or three species. Also several varieties
of Oambarus virilis from Minnesota.
Prof. D. S. Jordan, Bloomington, Ind., has furnished specimens of
squilla and cuttlefish from Venice, Italy; shrimps and crabs, from Mazatlan, Mexico; apd shrimps, squids, and Physalia, from Galveston,
Tex.
Mr. L. Belding, Stockto~, Cal., has sent a small collection of dried
specimens of corals and Echinoderms from La Paz, Cal.
Prof. R. E. C. Stearns, Berkeley, Cat, has sent five specimens of
Radicipes pleurocristat1ts Stearns, a new genus and species of Pennatula, obtained from the coast of Japan, by Mr. W. J. Fisher.
Messrs. McKesson & Robbins, New York City, have sent four specimens of cultivated sheepswool ·s ponges ( Spongia gossypina), from Key
West, Fla., grown from cuttings planted by the agent of l\fos:-;rs. McKesson & Robbins. These specimens represent the first successful attempt at cultivating the commercial sponges of this country (a result
which must have considerable influence upon the future supply of Florida), which are apparently much less abundant now than formerly, from
the cor,tinuous drain made upon the fishing-grounds during the past
ten or fifteen years. The specimens in question exhibit a growth of six
month , in a depth of two and one-half feet of water, and the largest
specimen has increased to fully six times the size of the cutting from
which it was grown. In addition, there is a much larger donation of
Florida sponges from the same dealers, containing 53 specimens, and
all the varieties and grades known to the trade. The exact locality and
depth of water from which each specimen was obtained have been furni bed, thereby greatly enhancing the value of the collection. This
collection will form the basis of the economic display of sponges in the
Museum, and Messrs. McKesson & Robbins have promised .to add to
it equally complete a sortments of all the Bahama and Mediterranean
commercial grades. In order to better perfect the collection of American ponges an<l increase the size an<l attractiveness of the exhibit, a
purcba e wa ma<le from Me rs. McKesson & Robbins of thirty additi nal pecimens of their fine t Florida sheepswool sponges. This entfre oll ction of ponges will be sent to the London fishery exhibition
of 18
a part of the American exhibit.
.
Fr m Prof. II. L. mitb, Geneva, N. Y., have been obtained (by purcha ) 1,275 micro pie slides of oceanic Foraminifera, selected from
th
un<li
of everal of the United States naval surveying expediti n , an of th Briti h explorino- t .amer "Challenger," mounted by
r f
r mith. Thi coll cti n i of much value, and has been studied
1 i<l ntifi
nly in part.
r fe ' r mith made the e preparations
witl th int n i n f writin a monograph upon the group, but other
l
r i t rf ring e wa induce to di po e of them to the National
liu · um a th m r
f th material u. ed in mounting them. The
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future working up of so complete a series of the Foraminifera, from so
many parts of the globe, would reflect much credit upon the Museum.
During this year Mr. William H. Dall has turned over to this department bis very extensive and unique collection of Alaskan invertebrates,
excepting the mollusks, all of which he had previously retained in his
own possession for safe keeping. Beyond the hydroids, which were
.studied and described by Prof. S. F. Clark, and the annelids, now in the
possession of Prof. H. E. Webster, nothing has yet been done toward
working up this interesting mass of material.

Fossil Invertebrates.
CHARLES A. WHITE, Curator.
The accessions to this department have been by gift from private
persons, and by transfer from other departments of the Government.
The personal donations are as follows:
J. W. Archer. One package fossils from Indiana.
Prof Samuel Aughey. One package of Cretaceous and Laramie fossils
from Western Nebraska.
Dr. Robert Battersly. One package Tertiary fossils from Ireland.
Prof G. 0. Broadhead. One package of Permian fossils from Kansas.
Prof. Samuel Calvin. One box Paleozoic fossils .
.Ellis Clarlc, jr. One package fossils from Haxiaco, Mexico.
A. Gattinger. An artificial cast of Conularia ga,ttingeri Safford.
Theo. Heilscher. One box Cretaceous fossils from Eagle Point, Tex.
J. L. Parr. One mass fossiliferous Cretaceous limestone from Texas.
H. D. Pride. One box of fossils from the Utica slate formation, New
York.
0. F. Rauchfuss,jr. One box of fossils from Illinois.
Rev. J. Havens Richards. One box Tertia:r:y fossils from Maryland.
F. A. Sampson. One package Cretaceous fossils from Texas.
Prof. S. H. Trowbridge. One box fossils.
Prof. Henry A. Ward. One package of fossil crabs from an island in
the Gulf of Tonquin.
W. S. Yeates. One package fossils from Cooperstown, N. Y . .
'Besides these a few small packages of specimens have been sent in
by different persons, but they are not of sufficient value to be awarded
.a place in the Museum.
The following accessions have been received from other departments
of the United States Government:
Ninety-eight trays of fossils from the United States Geological
Survev.
·
Fou~ bo:&:es of fossils from Colorado; 'from the Agri~ultural Department, being collections made by the Commission for locating experimental artesian wells.
Of the accessions by gift, those from Professor Calvin and Dr. Bat-
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tersly, respectiYely, are most important. .All the others are acceptable,
and some of them are of considerale importance.
Those which have been received from the United States Geological
Survey are of especial interest, as they have served as the basis of certain official reports.
Those which were received from the .Artesian Wells Coinmissioncontain large additions to the molluscan fauna of the Laramie group, and
among them are the types of several new species.
Department of Minerals.

WILLIAM S. YEATES, .Acting Curator.
The department has had 368 accessions by gift, a few being valuable ;
while a large majority were specimens sent in to the department for
examination and report, and proved worthless.
Some very good specimens have been obtained by exchange, notably
a fine lot of cancrinite and its associated minerals from Litchfield, Me.
Two specimens have been purchased during the year; one a very rare
and handsome twin-crystal of calcite, tp.e other an immense beryl.
The following are some facts with regard to the most interesting specimens received during the year 1882:
Col. P. W. Norris has contributed a handsome specimen of Egyptian
ja per from the Ruby Valley, in Montana.
The twin-crystal of calcite, obtained by purchase, is associated with
native copper, to which the crystal is fastened; it is from the Lake
Superior copper region ; and since the year 1861 it has been in the
pos ession of a gentleman in Washington, from whom it was purchased.
The large crystal of beryl. also obtained by purchase, is from the
noted locality, Grafton, N. H. It is 2 feet 10 inches long, and 1 foot
inches in diameter, and it weighs 1,022 pounds. It is a twincry tal, and it faces are remarkably fine, the angles all being perfect.
From Rev. C . .A. Harvey, of Washington, have been obtained by
exchange nine handsome crystals of apatite from Renfrew, Canada
The e cry tal are a valuable addition to our collection of apatite.
Probably one of the mo t interesting accessions during the year was
a lot of pecimen from the meteoric fall of May 10, 1879, in Emmet
,ounty, Iowa. The e were the gift of Mr. Charles P. Birge, of Keokuk,
I wa. One of the pecimens how very distinctly the new magnesium
ir n ilicate, Peckbamite, di covered by Dr. J. Lawrence Smith. The
vecimen in our po s s ion is the identical one used by Dr. Smith in
determining the new mineral.
Dr. F. f. Endlich, the pred ce sor of the late Dr. Hawes in the manCT m n
of tbi department, bas contributed quite a number of European
iu ral t tlle collection, ome of them being vecy rare specimen .
p icn n f malachite and azurite, one of cry tallized cuprite, and
n of native copp r were ecured for the department from Mr. .F. H.
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S~ith, of Washington, by Dr. F. W. Taylor, the chemist of.the Museum.
The specimens, which are quite handsome, are from the Longfellow
mine in Arizona.
Department of Metallurgy.
FREDERICK P. DEWEY, Curator.
In 1882 there were 56 accessions by gift to the department, but none
l;>y exchange or purchase. Upon a trip to Colorado, where I was sent
by the Smithsonian Institution, I collected 42 specimens of the ores and
metallurgical products of that State, which are very interesting and
valuable. I have also collected a suite of characteristic specimens of
iron ores from Virginia. The only other department of the Government
that has contributed to this department is the General Land Office,
which has sent 297 specimens by the surveyor-general of Montana, and
161 specimens by the surveyor-general of Arizona. There have been
no specimens left upon deposit.
The accessions worthy of special mention in the order of their receipt
are two large pieces of ferruginous cerargerite (chloride of silver) from
the Lake Valley, Dofia Afia County, New Mexico, presented by Prof.
B. Silliman, representing ores from a region which is attracting a great
deal of attention on account of the peculiarities of its formation and the
richness of its ores, besides which the specimens contain a considerable
amount of silver. A suite of 12 specimens of cinnabar (sulphide of mercury) and sulphur, with their associates, from Sulphur Bank, California,
presented by Prof. Jos. Leconte, are .especially interesting, as representing some of the phenomena connected with the deposition of a metalliferous vein which is forming at the present time, an occurrence which
is not going on at any other locality with sufficient rapidity to have been
observed as yet. A collection of ores and meta11urgical products representing the resources of the Territory of Dakota, presented by the commission seeking the admission of Dakota into the Union as a State, one
specimen of gold ore being especially interesting, and valueµ at $100.
Among the specimens collected by myself in Colorado should be especially mentioned a solid lump of cerargerite (chloride of silver), from the
Robert E. Lee mine, Leadville, Colo., containing $100 worth of silYer;
also two specimens of embolite (chloro-bromide of silver), in chert, from
the same mine, all presented by the superintendent of the mine, Captain
Jackson ; and finally a sujte of specimens representing the course of the
Ziervogel process for the extraction of silver from cupreous ores as
practiced in Colorado.

Department of Rocks and Building Stones.
GEORGE P. MERRILL, Acting Curator.

.Accessions.-The number of specimens of rocks presented to the department during the year is J 17; · the number obtained by purchase, 40.;

/
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the latter including a valuable collection of Italian marbles, collected
by Hon. William T. Rice, United States consul at Leghorn, Italy.
No additions to t1rn collection have been ma.de by persons in the employ of the Smithsonian Institution, but i54 specimens have been received from other departments of the Government, chiefly from special
.agents in the employ of the Tenth Census.
The accessions of greatest interest during the year have been the
collection of building stone collected under the auspices of the Tenth
Census, and the marbles from Italy already mentioned. Besides these
.are six samples of granite from the works of McDonald, Field & Co.,
Aberdeen, Scotland, a polished slab 35 by 35 by 2½ inches of gray
granite from Henry Barker & Son, Quincy, Mass. ; ten blocks, each 1
foot square and 2 inches thick, representing the different styles of cutting and polishing, from the Vermont Marble Company, Sutherland
Falls, Vt.; and similar blocks of sandstone and granite from the McDermot and Berea Stone Company, Cleveland, Ohio, and H. Barker &
Sons, Quincy, Mass., respectively.

Department of Library.
FREDERICK

w.

TRUE, Librarian .

.Accessions in 1882,---:-The establishment of the library being a comparatively recent event, the scientific world is as yet scarcely aware of
its existence. Its nucleus consists of the books preRen ted by the Director of the Museum from bis private collection. By far the greater
portion of the remainder are deposited by the Smithsonian Institution.
For the rest, the library is indebted to our National and State Governments and to a number of scientific nien and institutions in va.riou~
parts of the world.
The distribution of the Museum publications bas not directly aided
in building up the library to any ~onsiderable degree. It has, however,
undoubtedly tended to increase the mass of literary matter received by
the Smith onian Institution, which is practically the desired result.
Le than twenty volumes have been purchased with Museum funds
during the year; our resources in this direction being insignificant.
Me srs. B. We termann & Co., prominent importers inNewYork,have
kindly ent to the library from time to time copies of newly imported
book for inspection, with a view to purchase. About seventeen volumes have been bought by the In 'titution for the Museum during the
year.
The variou bureaus of the National Government, particularly those
engaged in cientific re earch, have shown much liberaUty. I should
~. pecially notice tbe Geological Survey, which ha supplied copies of
all it publication as fa t a i ued.
Mr. . Brown oode ha permitted to be made a catalogue of his
-priv te collection of ichthyological and other works to be kept in the
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library. By this liberal arrangement the officers of the Mtseum are
able to consult a considerable number of books not in its library.
One of the most important accessions is the Meek library, consisting
of the books collected by the late Professo;r Meek and purchased from
his estate by the Smithsonian Institution. It includes many interleaved
copies of important conchological works, filled with manuscript notes
and drawings. The Linnrean Society of London has generously given
a complete set of its valuable Transactions and Proceedings, and in
like manner the Linnrean Society and the Entomological Society of New
South Wales. The .French Academy has given a partial series of the
Comptes Rendus. The Imperial Academy of Sciences and the Geological Institute of Vienna have also sent partial sets of their publications. The French Government has presented a copy of the" Etudes"
of the Mission Scientijique au, Mexique. We are indebted to the Bureau
of Statistics and Industry of New Jersey for a set of its reports. It is
impossible to refer to the contributions of individuals in this place.
Department of Plants.

The Museum has acquired, through the mediation of Prof. Asa Gray,
as a gift from the Royal G'ardens and Herbarium at Kew, England, the
extensive herbarium of Mr. J oad. Concerning this collection Professor
Gray reports that "it is very large, apparently representing almost all
European, temperature Asiatic, and North African plants, in copious
specimens from the best botanists and best collections, .which have
been distributed in ·sets-in perfect order-having been wonderfully
cared for."
This collection has been thoroughly mounted and relabelled under
the supervision of Professor Gray and Mr. Sereno Watson, at the
Botanic Gardens, Cambridge, and will soon be available for study in
Washington.
·
The herbarium of the National Museum, which was in early days
deposited in New York under the care of Dr. John Torrey, was in 1868
brought to Washington and placed in the custody of the Department
of Agriculture, where it has been well cared for by Dr. George Vase;r, the botanist of that institution. This herbarium i8, as is well
known, particularly rich in the plants of North America, including the
collections of all the Government exploring expeditions, as well as expensive material gathered by exchange and special exploration under
the direction of Dr. Vasey.
Section of Materia Medica.

Dr. James M. Flint, honorary curator of the section of materia medica,
reports as follows upon the material under bis charge:
"1. The materia medica section of the Museum bas betm enriched during the year 1882 by the accession of 1,590 specimens of medicines, most
of them drugs in their crude state, as received by the manufacturing
H. Mis. 26--15

;
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chemist and wholesale dealer. Of these 1,188 were the gift of large
commercial :firms engaged in this branch of business, notably Messrs.
W. H. Schieffelin & Co., of New York, !'arks Davis & Co., of Detroit
Mich., and Wallace Brothers of Statesville, N. C. Four hundred and
two specimens, consisting of drugs from various Central and South
American countries, which formed a part of the exhibits of those countries at the United States Oentennial Exhibition in the year 1876, have
been transferred by the Agricultural Department of the Government to
this section of the Museum. Some of these it is impossible at present
to identify, since in some cases the name has become effaced from the
label; in others they bear only the vernacular name without reference
to llOtanical source. There are, however, many among them of much
interest, which it would have required considerable time and effort to
ha·rn ol>taine<l otherwise.
"·with tbe exceptions just mentioned the accessions have consisteu
principally of standard articles of the materia medica, including most
of the new remedies to which the attention of the medical profession is
at present directed.
"De erving of special mention is a :fine collection of cinchona barks,
presented through Messrs. Schieffelin & Co., .by the :firm of Howard &
Sons, of London, which comprises 35 specimens of carefully identified
barks from the cinchona plantations of India, Ceylon, and Java, where
the cultivation of the various species of cinchona tree has become an important in<lu try; important not only to those engaged in it, but to mankind iu g neral, as giving the assurance of a regular and unfailing supply
of thi · mo t valuable of all known remedies. This collection of East
Indian bark i supplemented by specimens of the usual commercial
bark from South America; uy cultivated barks from Mexico, presented
by Senor Hugo Finck; and by barks and her barium specimens of the
flowering branches of the officinal species of cinchona, from the Royal
arden at Calcutta. Objects of interest in this section, also, are varietie of Turkey opium, in the original packages, and a number of rare
<lrng of the Indian pbarmacopooia, obtained by Messrs. Schie:ffelin &
Uo., from the museum of the Pharmaceutical Society of London.
"Special effort has been made to obtain illustrated works on medical
botany, in order that a complete a series as possible of drawings of the
plants furni bing the drug of commerce might be shown. These books
have been obtained by purchase, and are already sufficient to supply
good colored plate of the mo t important medicinal plants of this and
th r countrie . Photography has al o been employed in botanical
illu trati n, and 1:1ample of its work have been received which prove
the appli ability of the method a a cheap sub titute for band-tlrawing.
' 2. An alphabetical catalogue of the whole collection has b n preared, ith cla r ference , by means of which the pecimen already
on exbi ition may b found, and the proper portion of tho e iu re en·e
in i t d.
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'' The classification adopted is as follows:
"Pi·imary divisions.-1. Animal products; 2. Vegetable products; 3.
Products of fermentation and distillation; 4. · Inorganic products. The
first division follows the usual order of animal classification from highest
to lowest. The second division is arranged in the sequence given, in
Bentham and Hooker's "Genera Plantarum." The fourth division follows the classification of Roscoe and Schorlemmer in their ''Treatise
ou Chemistry.
_
"A separate exhibit bas been· made of a large collection of Chinese
medicines, which came into the possession of the Museum after the Centennial Exhibition at Philadelphia in 1876; 630 of these articles were
found to be in sufficiently good condition for exhibition, and have been
inclosed in the standard jars of the Museum and arranged in the cases
in the order given aboYe, except that in the second division the classification has been founded on the part of the plant furnishing the drug,
as roots, barks·, flowers, seeds, &c. This was necessary on account of
the impossibility of determining the botanical sources of many of these
drugs. In the light of the valuable researches of Dr. Porter Smith,
medical missionary in China, as published in his work on the Chinese
materia medica, this collection will be found to possess very great
interest.
"The regular series commences with an illustrative exhibit of the
forms in which medicines appear in commerce and are prepared for administration by the pharmacist. This terminological collection consists
of characteristic sample illustrating the definitions of roots, rhizome·s;
tubers, and all other forms of crude vegetable drugs; the metals, metallic salts, mineral and vegetable acids, and other chemical products; and
the pharmaceutical preparations, both solid and liquid, such as pills,
plasters, tinctures, sirups, and the rest. ·
''Following this are the articles of the materia medica, arranged according to the classification previously given.
'' About 500 labels have been prepared, most of which are now in the
hands of the printer. The labels are of two kinds: 1st. Generic cards,
that may be of any required size, and are intended to give a concise statement of the varieties, sources, modes of collection and preparation, commercial value, and other facts of interest concerning each of the import.ant crude drugs; 2d. Individual or specific labels, limited to a few
lines, giving name, source, theurapeutical uses and doses. The preparation of these labels is believed to be the most important work in hand
in this section, since the information thereon presented must supply to
the general visitor whatever of interest can attach to the monotonous
rows of bottles which comprise the collection.
"3. Early in the organization of this section, arrangements were made
to obtain the latest editions of the pharmacopreias of all nations where
such publications could be found. These pharmacopre-ias have an officialcharacter, and contain lists of those substances of the materia medica
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whose value as medicinal agents have been established by a large experience-, and also those preparations and combinations which, from the
frequency or convenience of their use, demand that authoritative titles
be given them, and such methods of preparation be established as will
insure uniformity of strength and composition in all cases.
"Collectively, then, they include the principal substances used as
medicines in civilized countries at the present day. 'Much of the information regarding these pbarmacopreias was received in answer to letters
sent out, through the courtesy of the State and Navy Departments, to
the United States ministers and consuls-general resident abroad, and to
medical officers of the Navy serving on foreign stations. All but one
of the pharmacopooias of any considerable importance, so far as can be
ascertained, are now in the library of the Museum. Much time and labor
have been expended during the past year, and considerable progress
made, in the preparation of a universal pharmacopooia, which shall contain a list of all the drugs of all the pharmacopooias, with· their full official synonymy, and tables showing the constituents and comparative
strength of all the preparations. This work being considered as suborclinate to that relating to the arrangement and labeling of the collection,
progress in it has been slow.
"4. The collection, in its present state, consists of 3,163 specimens,
of which 2,530 are permanently inclosed in standard jars and bottles of
the . . Museum, and 2,150 are arranged in the cases and open to public
inspection. Comparatively few duplicates are on hand, consisting
chiefly of the small surplus that sometimes remained after filling the
exhibition jars. Nearly all the specimens are in excellent condition and
are secure from all ordinary causes of deterioration, except such as may
come from exposure to light.
'' 5. For the further development of the materia medica section, arrangement have been completed whereby an herbarium of medicinal
plants will soon be obtained. It is proposed to exhibit the more important
of these plants, in association with the colored drawings before mentioned,
the former to present form and dimensions, the latter color', and details
of botanical structure. It is a part of the general plan also to show
enlarged drawmg representing the minute structure of drugs, wherever
structural peculiarities may exist that would aid in the identification of
the drug. Promi e has been given of· a valuable contribution to the
c llection, to consi t of the cinchona alkaloids and other constituents,
in their varion tages of preparation and combination. It is hoped that
ome generous and public- pirited manufacturing chemist will undertake
th pr paration of the corre ponding series of the opium products. Mineral water will al o find a suitable place in this section, being popular
an oft n fficient remedie in very general use. The plan propo ed i
t h w ach in the quantity of 10 liter , and with it its saline con titu nt
in the xa ·t w i ht hich analy i has shown to be present in that
lu
of th wat r, thu repre nting to the eye the quantity of aliu s
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ingested with a given quantity of water, and furnishing a quantitative
table, without the use of figures, for comparison. Bottles of the require{l
dimensions are in process of manufacture, and the necessary materials
are at hand, so that very soon some of the best-known waters may be
exhibited in this way.
"Among the desirable ricqujsitions in the future, though perhaps .
the most difficult to obtain, are the so-called 'active principles' upon
which the therapeutical properties of vegetable drugs chiefly depend .
.Many of these are known only by name, except to the few chemists who
have isolated them, often at the expense of much labor and material.
Doubtless tuey may be added from time to time, when the Museum
shall become known as a suitable repository for such treasure.
"' The llistory of medicine ought also to receive attention in this section, and speciincns should be sought of the remedies peculiar to the
practice of former times; these to be presented with an account of their
supposed virtues and modes of use.
" The medical i)ractice of semi-civilized and savage races of men may
likewise he illustrated by a collection of the things used by them, in
whatever manner, in the treatment of dise~se. The fine display of Chi·
nese medicines, already referred to, is an important contribution in this
direction. Medical superstitions form another branch of the subject, of
great interest, and illustrative objects may be found, not only among
the unlearned and uncivilized, but also in the most highly civilized communities, and in use by the most intelligent individuals. To bring together objects of the several classes just mentioned, and to collect the
information necessary to make them of value, will require much time,
and can only be accomplished by awakening the attention and interest
of many people, in widely separated districts, who may pick up articles
here and there and note isolated facts. In the classification arlopted by
the Museum, medicine, surgery, pharmacology, and hygiene are classed
together. Into the section under consideration, therefore, will naturally
fall everything that relates to the treatment an<l prevent.ion of diseaee.
The instruments used in medical examinations, such as the stethoscope, sphygmograph, and clinical .thermometer; surgical instruments,
including dental instruments of all kinds, ancient and modern; the
appliances used in the treatment of fractures, dislocations, and deformities-all should be presented in this section, and a collection of such
instruments and appliances must prove extremely useful as a record of
the progress that bas been made in the art of medicine and surgery,
and suggestive of improvements that may be hoped for in the future.
To obtain these objects will involve considerable expense on thA part.of
the Museum, or correspornling generosity on the part of manufacturers
and dealers, but they must certainly be classed under the bead of desiderata.
"The formation of a Museum of Hygiene, to be established in this city,
having been undertakeu by the Bureau of Medicine and Surgery of the
•.
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Navy, it seems unnecessary to make any suggestions for the development in this direction of the Materia C\fodica section of the National
Museum."
Section of Building Stones and Rocks.
Mr. George P. Merrill, acting· curator of the department of building
stones, reports as follows :
"The work of cataloguing has been carried on as rapidly as possible
in connection with the other work of the Museum, the specimens being
entered upon the Museum registers as soon as possible after the:ir reception; 611 numbers have tbus been added to the register during the
year, and a card catalogue prepared of about the same number..
"The work upon the reserve series has been almost wholly for the purpose of classifying, arranging, and preparing for exhibition. Several
thousand specimens, which haye heretofore been packed away in boxes
for lack of proper space, have within a short time been unpacked, aud
will be classified and arranged as rapidly as possible. This work is uow
in progress, and will yet require some time for completion. In connection with this work some 1,500 thin sections, principally of buildingstones, have been prepared for microscopic study. With the death of
the curator of the department, Dr. George W. Hawes, this entire branch
of the work has fallen upon me, and has been performed to the best of
my abilit,y. 'rho work upon the exhibition series has been of the same
nature as that upon the resen·e, so far as methods of classifying are
concerned. Various styles of cases for the exhibition of specimens have
been designed and are now in process of preparation; a form of label
ha also been decided upon, and several hundred prepared, though as
yet unprinted. No duplicate specimens have been distributed during
the year.
"The state of the collection has been such as to offer but few inducements for work to person not connected officially with the Musuem .
.As already noted, the builciing-stone collection of the tenth census is
pla~ed in the Mu eum, and every possible facility has been furnished
their special agent for properly working up the material. My own labors
ha·r n been very largely directed to furnishing what aid I was able in
the way of pr paring thin sections and submitting them to microscopic
examination.
" Owing the delay of work, caused by the sickness and death of the
curator of the department, and the limited time I have bad it in charge,
but little ha been publi heel during the :year; a single article, 'On a
Ph phate nd ton from Hawthorne, Florida,' from the pen of the
late r.
rge
awe , compri ing all that has appeared.
' Th num r of p cimens at pre ent in the collection cannot, owing
to th limit tim it ha been under my control and its consequent uniti n b told with exactnes ; the following figures are,
rr ct.
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"The total number constituting the reserve series is 9,075; of these
but 7,288 are as yet entered upon the Museum registers, and for lack
of cases only about 100 are placed permanently upon exhibition. For
reasons already stated the number of duplicates can only be estimated;
it will, however, probably not vary far from 1,500, making a total for
the whole collection of 10~575 specimens, of which only some 1,100 are
as yet entered upon card catalogues.
"Of the 7,288 specimens at present registered, 3,478 belong properly
to the collection of building and ornamental stones, and are mostly of
sufficient size to be dressed into cubes of four inches and upwards in
diameter. 1,322 having already been thus dressed, and only await proper
cases to be placed permanently upon exhibition. The remaining 3,810
specimens are mostly hand specimens collected by the United States
Geological and various State surveys throughout the country.
"The collection comprises at present 2,500 thin sections of rocks prepared for microscopic study.
,~ The following is a list of the apparatus belonging to the department:
"1. One machine for grinding thin sections of rocks.
"2. One diamond saw for slicing rocks.
"3. One Bonwill's dental engine for sawing, boring, drilling, or cutting away the matrix from around fbssils.
"4.. One set of blow-pipe apparatus.
"5. One Crouch binocular microscope.
'' 6. One Fuess's lithological microscope.
"It is eminently desirable that the various specimens constituting
the building-stone collec.tion be properly dressed and placed upon exhibition as soon as possible. The collection will then contain upwards
of 2,000 specimens of building and ornamental stones, representing all
the .q uarries of importance at present worked in the United States, as
well as many foreign ones, and will constitute an invaluable reference
series.

APPENDIX D.-LISl: OF 00:N"TRIBUTORS TO THE MUSEUM
IN 1882.
Aby, Bon. Thom,c1,s Y. Alcoholic specimen of viviparous fish ( Gambusia
patruelis); from near Vicksburg, Miss.
A.bert, Charles. Specimen of bird-skin (Zamelodia ludoviciana); from

District of Columbia.
Specimen of fungus found growing at root of radish; from Indiana.
Adams, Mayhew. Specimen of boat-chock; from Massachusetts.
Agassiz, Prof. Alex. Collection of sponges and crinoids; mainly from
the Blake Expedition.

Adams, Dr. M. M.
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Ainslee, Hon. George. Vial containing lock of hair cut from the head
of Sir Walter Scott during his last, illness .
.Allan, Robert. Four cooperd' drafts of whaling vessels' holds for casks;
from Massaclmsetts .
.Allard, P.A. Two specimens pyrite and hornblende; from Kansas .
..Allen, F. S. One butter knife made on shipboard, one pair of bone
scrapers, one cleaning knife, two gudgeons, one egger's bomb Janee;
from New Bedford, Mass. Model of life-raft and windlass, one swordfish iron; from Connecticut.
Allen, J. A. Three fragments of a superior maxillary, and frontal bones;
from mound in Texas.
Allen, William C. Fo'ur specimens of fossils; from Wisconsin.
Alling, Charles E. Two microscopic slides of worms; from the canalfeeder at Rochester, N. Y.
Ames, G. A . Two samples building stones made by the McKnight
process.
Anderson, J. W. One twin watermelon; from Texas .
.Llnderson, John C. Specimen of asbestos; from Idaho.
Anderson, William. Six eggs of black snake (Bascanium constrictor);
from Maryland.
Archer, J. W. Twelve specimens of Indian implements and two specimens of fos ih-; ( Stigmaria ficoides Brongt.); from Indiana.
Archer, Thomas 0., Edinburgh, Scotland. Model of' Meuszynski apparatus for transporting live fish.
A.1,hmead, T. Graham. Skins of snow-bunting and red-winged blackbird; from New York.
Asken, L. lll. C. Specimen of insect; from Mississippi.
1l1Jghey, Prof Samuel. Four specimens of Cretaceous and Laramie fosil ; from Nebraska.
Babbs, Arthur V. Small box of Indian relics, fossils, and shells; from
Illinoi ·.
Baker, George O., & Co. Specimens of cotton-seed and products; from
Alabama.
Baker, N. G.
pecimen of mound pottery; from Tennessee.
Baird, Prof. Spencer F. Specimen of old piano, bought in 1805.
Baird, 1.Jfrs. Prof.> . F. One white, hand-woven spread, about 100 years
old.
Baird, W. C. ~ pecimen ofh a<loffi. h (Amia cal'i:a); from Chattanooga,
T no.
Bald1.cin A. > '.
lcoholic ,·p cimcn f fish (Erimyzon goodei); from
l ri<la.
Baldi in, 0. C. Two , pecim n · of bfrd- kin, ' : Java parrow, Napol on
fin ·b.
Bald in, Laa· P.
cim 11. · of mineral· and sand; from Virginia.
Ball ,J m · . (d ceased), through hi1J daughter, Mrs. Laurie Wilkins, city.
11 ·ti n f min rel; r k ·, fi ·i1 ·, Indian relic , ate.
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Barney, Colonel. Leaves and fruit of plant from U. S. of Colombia,
said to be a remedy for dropsy.
Barnum, Bailey & Hutchinson. Specimens in flesh of ant-eater (Myrmecophaga jubata); gnu ( Cataplepas gnu); baboon ( Oynocephalus babouin; puma; leopard; ape; black and gray ostrich; hornbill (Buceros
bicornis); 3 cockatoos ( Ca,catua galerita); toucan (Rhamphastos cuvieri);
flamingo (Phcenicopterus), species, died in captivity at Bridgeport,
Conn.
Barnum, P. T! Specimen of fabulous bird, and stuffed skin of snake
· with three heads, made in Japan.
Barnum, Richardson & Go. Collective exhibit of ores, iron, car-wheels,
etc.
Bartlett, George. Specimen of bird-skin (Ardea herodias); from District
of Columbia.
Bartlett, I. H., and Sons. Specimens of lance-bag and iron crotch for
wLale-boat.
Barton, D. R., Tool Compa.ny. Col1ecti-ve exhibit of edged tools; from
Rochester, N. Y.
Barton, James. Specimens of whale-boat fittings; from Massachusetts.
Batchen, John S. F. Collections of minerals, fossils, building stones,
Indian relics, with specimens from the great fire at Chicago, Il1.,
October 8, 1871.
Bateman, T. P. Specimens Indian relics, four perforators, five spear:
head1:1, one catlinite pipe, one steatite pipe; from Tennessee.
·
Bathersby, Robert. Through Barbara.Bathersby,.one slide of diatoms;
from Toome Bridge. Also small tertiary shelJs; from Antodes, Ireland.
Bay State Iron Company, Boston, Mass. Three specimens flanges, iron,
etc.
Bean, Dr. Tarleton H. Specimens of fresh fish, tench ( Tirwa vulgaris).
Also tank of alcoholic fishes from Susquehanna River at Havre de
Grace, Md.: Glupea sapidissima, Olupea mstivalis, Carpiodes, Catostomus
(two species), Lepomis gibbosus, Anguilla rostrata, Amiuruscat'us, Belone
longirostris, Perea amcricana, Roccus a.mericanus, Esox reticula,tus,
Roccus saxcitil-is, Semotilus bullaris.
Bea,rce, Gideon. Two specimens of rocks; from Maine.
Beardsle1J, Wilson. Box of oysterH-sbells; from Long Island, N. Y.
Beardsley Sc,ythc Company, West Winfield, Conn. A.n exhibit of edged
tools, sc_ytb es, axes, etc.
B eebcr, 1ll., & Co. Twenty-nine specimens showing method of the manufacture of glo'\"es, from the skin to the :finished article.
Beetle, J ames. Specimen of boat-knee, steam-bent, model of :fishing
boat, fro t fish spear, live -car, bluefish squid, model of whale-boat.
Beetle, Rudolphus. Dried sped men of frog t'ound in molasses; from
Massachusetts.
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Behr, Herr von V. One_ bottle alcoholic fishes ( Umbra krameri); from
Germany.
Belding, L. A large number of specimens of the skins, nefjts, and eggs
of birds, Ii Ying and alcoholic specimens of snakes, toads etc., corals,
shell , Indian relics, alc0holic fishes, insects, QJammal skins, etc.;
from southern portion of Lower California.
Belfield, Dr. R. A. 01<.l English penny, dated 1619, found on "Stratford," Westmorelau<l County, Virginia (General Washington's birthplace).
Bell, James, United States Land Office. A large collection of living
and alcoholic snakes, birds' skins, nests, eggs, and skeletons,· Indian
relics, plants, and pair Rlippers made from skins of snakes ( Crotalits
adamanteus, Ophibolus getulus).
Bendire, Capt. Charles, U. S. A. Forty-six specimens and (twenty-two
pecies) birds' skins; from Washington Territory. One box birds'
kini:;. (Deposited.)
Benedict, James E. One rake-dredge for collecting in shallow water.
Benedict & Burnham Manufa,cturi-ng Company, Waterbury, Conn. Collective exhibit of brass, crude and manufactured.
Benton, Hon. J. Casts of stone ax and hammer; from Harrison County,
Inc.Hana.
Berry, F. J. Specimen of tuckaho; from Tennessee.
Bessels, Dr. Emil. Specimens of dog and cockato in flesh; from Washington, D. 0.
Bibbins, F. L. Specimen of aluminous hematite.
Bierman, Louis. One box of Indian relics; from Illinois.
Birge, Charles P. Specimen from large meteorite which fell in Emmet
County, Iowa, in 1879.
Bishop, James N. Specimens of shells; from Connecticut. Also bottle
containing five parasites taken from a common hog.
Blackford, JJJ. G. Large.collection of native and foreign oysters, lobster
weighing 18 pouud , pecimens of living and fresh fishes; from Atlantic coa t from Maine to Florida. Salmonidre; from west coast and
Territorie . Living tortoi._ e ( Chelonoides tabttlata) ; from Venezuela.
Living cray-fi hes; from Wi consin.
Bliss, L. F'. Stone pipe; from Illinois.
Bloss, Joseph B. Two ·ections of sperm-whale jaws scrimshawed on
hipboard by ailor .
Boardman, George A. Three boxe of birds' skins ; from Maine.
Bogart, James P. One box of hell oyster ; from Connecticut.
Booker, T. H. (through John B. Wiggins). One pecimen of bird in fie h;
fr m irgini .
Bourne, Jonathan.
p cimen of whale-boat fitting, ; from Mas a butt .

Boughton m· .
agat · fr m n

'. H.

(deceased), through J.P. Newland. Specim n of
r Manit a I lan<l, Lake Michigan.
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Bourland, Dr. A. M. One box of Unios; from .Arkansas.
Bowron, Willam -M. Specimen of manganese oxide dendrite; from
Virginia.
Brackett, Col. A. G., U. S. A.. Specimen of humming-bird's nest; from
J efterson Barracks.
Bradfield, H. L. Specimen of fossil shark's tooth (Galeocerdo falcatus);
from Texas.
Bradford, H. Twenty vials, with specimens of ore separated by machinery.
Bradfute, Charles S. Specimen of gypsum; from Nevada.
Bradlee &i Go. Ernpire Chain Works, Philadelphia,, Pa. Specimens of
iron cables for hoisting and lowering anchors, with specimen of anchor.
Bradley, Col. L. P., U.S. A. Section of fossil tree; from near Fort "\Yingate, N. Mex.
Bradstr~et, E. C. Specimen of spider ( Galeodes) ; from Colorado.
Brady, E. J. Fourteen skins of .Australian birds. (Purchased.)
Braridin, Gibbs &i Co. '' The imperial plow."
Bransford, Dr. J. F., U. S. N. Eight boxes of pottery, clay v·essels
(large and small), stone images, polished celts, etc.; from department Liberia, canton of Nicoya, Costa Rica. .Also specimen of Honduras turkey (Melegaris ocellata-); from Guatemala.
Brewster, William. Seventeen specimens of birds' skins; from .Arizona.
Three specimens Virginia Warbler (Helrninthophaga virginim).
Briand, Capt. A., steamer '' St. Germain." Two . living albino siredons,.
bred from a pair of black axolotls ; from France.
Broadhead, G. 0. Package of fossils; from Kansas.
Broadnax, Benjamin H. One box of Indian relics; from Louisiana. One
alcoholic specimen (Necturus lateralis).
.
Brown, E. L. Box of birds' nests and eggs, skin of owl (Asio wilsonianus), skin of mole (Scalops argentatus); from Wisconsin.
Brown, John E. Specimen of arrow-head; from Maryland.
Brown, Jarnes Temple. Two specimens of coral, thirty-nine specimens of
ethnology; from Hudson's Bay. Flukes of porpoise, seven lobsterpegs; from Massachusetts.
Brown, S. 0. Specimen of mineral; from Tennessee.
Brownlow, W. P. Two boxes of minerals; from Tennessee.
Brush-Swan Electric Oompany. One No. 5 electric machine, two lamps,.
one parabolic reflector and case complete, one NQ. 6 lamp. (Loan.)
Buell, .A. E. Specimen of vertebra of whale; from North Carolina.
Bullion, T. J. Specimen of mineral; from .Arkansas.
Burden, H., &; Co. Collective exhibit of horse and mule shoes, with
specimens and models of hoofs.
Burger, Peter. Specimen of mat made of fibers; from Japan.
Burkart, -W., Brunn. Forty specimens of the woods of Europe used in
manufactures.
Burke, Clarence. Skin of Soidier bird; from .Australia.
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Burkhart, H. Z. Three specimens of ores; from Wood River, Idaho.
Burnham, David. Three boat models; from Massachusetts.
Burnham, A. M. Two boxes fishing apparatus; from · Massachuset!.S.
(Purchased.)
·
Burr, Fearing. .Cast of stone pestle; from Massachusetts.
Burr, Col. R. T., U. S. A. Living specimen of GHa monster (Heloderma
suspeotum) ; from Arizona.
Butler, A. W. Ten specimens of birds' skins; from the Valley of Mexico.
Six skins of worm-eating warblers (Helmitherus vermivorus); from Ii:
diana.
Butler, Cyrus W. Two alcoholic specimens of water moccasin (Ancistrodon pisoivorus); from Illinois.
Butler, Hon. M. C. Specimen of phosphate rock; from South Carolina.
Also silver ore; from New Mexico.
Buttrick, J. T. One box of ship's bread; from Massachusetts.
Byron, Oliver. n. Nickel-plated railroad spike from the track used to
transport the car with the late President James A. Garfield, to and
from cottage where he died.
Calcutta Royal Botanic Gardens. Specimens of Cinchona products, barks
(three.varieties), herbarium specimens, and alkaloids; from India.
Caldwell & Cowles. Specimen of beetles (Dynastes tityus); from North
Carolina,
Calver, Mrs. Alice E. Suit of buckskin clothes, trimmed with beads,
worn by "Little Raven," chief of the Arapahoes.
Camacho, S-imon. Skin of boa-constrictor; from Venezuela.
Cambria Iron Works, Johnstown, Pa. An exhaustive exhibit of iron
and steel manufactured at their works.
Camden, Hon. J. M. Specimen of bituminous shale; from West Virginia.
Capehart, lV. R. Specimens of fossil shark's tooth; from North Carolina.
Oapner, Thomas. Four eggs of Brahmin hen, laid in two days, April 9
and 10, 1882.
Carson, T. Burr. Nine stone implements; from Tennessee.
Carter, Hon. George W. Specimen of rock used for paYing streets of
aracas, Venezuela; also seed and hull of mahogany tree; fromPlaza
Bolivia, Caracas.
Carter, Samuel R. Four stone relics and thirty-six specimens of mineral ; from Maine.
Oates & Nials. Specimens of mineral ; from Tennessee.
Ca ileer, 0. Red River cart of old pattern, harness, and photograph
f po t-office and hou e at Pembina, Dak.
Centennial Commission (Philadelphia, Pa., 187G). Nine specimen of
uilding ton , al o eleven boxes Centennial records and picture .
Chadwick, Mr.
pecimen of Greener harpoon; from Edgartown, Mass.
Chalfant, E. C.
pecime of mineral; from Indiana.
0
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Chappel, Frank W. One living specimen of alligator (Alligator mi sissippiensis); from Florida.
Chase, James H. Specimens of chalcedony; from Magdalena, Mexico.
Chase, George. SpecimenR of oil-stones; from Wachita, Ark . .Turkey,
' etc., with samples of oil used in sharpening tools.
Cheshire, W. W. Rude flint implement; from Indiana.
Chester, Oapt. H. 0. Four jars alcoholic fishes; from Noank, Conn.
Childs, T. A. Six specimens native gold in quartz; from Eagle Shaft,
Virginia.
Church, Joseph,&; Oo. One bottle sea-water; from Point Judith, R. I.
Clark, Ellis. Ten specimens fossils ; from Mexico.
Clark, Hon. J. B. Specimens of minerals; from Texas and New Mexico.
Clark, J. W. B. Four specimens of alcoholic :fishes ( Ohasmodes boscianus, Gobiosoma boscii); from Massachusetts.
Clark, Frank N. One bottle alcohol fishes; from Lake Michigan.
Clark, A. Howard. Specimens of boat-fittings from Massachusetts.
Olctrlr, E. R. .Specimen of arrow-head; from Indiana.
Clark, Martin. One box of Indian relics; from Ohio;
Olay, Henry~ One specimen of clapper or "Nantucket bell"; from
Massachusetts.
Cleaveland, W. P. Two microscopic slides, with sections of coral; from
the Cincinnati group, Ohio.
Clements, Hon. J. 0. Specimen of limestone; from Georgia.
Cleveland, William B. One 8pecimen birds' eggs (A.mpelis garrulus);
from Michigan.
Coffin, 0. E. Three specimens minerals; from Mary land.
Coffin, J. W. Specimens of Indian relics, cane made from whalebone
on shipboard, and fossils; from Massachusetts.
Coke, Hon. Richard. Specimen of limonite; from Texas.
Oole, Luther. Eight specimens of harpoons and lances; from Massachusetts.
Collins, D. E. Specimen of mackerel (Bcomber JJekayi); from off Thatcher's Island.
Collins, Jos. W. Collection of fishing apparatus; from Massachusetts.
Collins, P. E. Oil ;>aintings of vessels and :fishing scenes.
Collins, W. H. Specimens of wild-pigeon eggs; from Michigan.
Colorado, State of. Large_collection of gold, silver, and lead ores, and
building stones (eighteen tons); from Centennial Exhibition, Philadelphia, Pa., 1876.
Conklin, William G. Specimen of iron pyrites; from Michigan.
Connell, D. Specimens of Baker harpoon-gun and black:fish-blubber
hook. (Purchased.)
Gook, H. S. One harpoon, four slabs of :finback bone. (Purchased.)
Gook, Jonathan. Specimen of ear-bone of whale.
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Cook, Lieut. L. M., U. S. A. Skin and skeleton of Rocky Mountain goat;

from Montana.
Pair of duck trousers worn by Mr. Cook when bitten by
a shark.
Cook, Stephen. Specimens of boat-fittings; from MassacJ:msetts.
Coolbaugh, Benjamin. Iron bear-trap and anchor, two anchor stones;
' from Susquehanna River. Box pf stone relics, from Bradford County,
Penns;ylvania (through John B. Wiggins.)
· Co-operative Dress Association. A!Jsthetic dresses of.the period 18801882.
Cope, Prof. E. D. Alcoholic specimen of Eumeces semilineatus; from
Texas.
Coplay Cement Company. Cement, crude and prepared, with illustrations showing its uses.
Coppel, E. C. Specimen of steatite pipe; from mound in Florida.
Corbin, P. & F. Large collective exhibit of builder's hardware, artistic and ornamental designs in bronze.
Corey, L. 0. One bottle sample copying ink.
Cornell, J. & J.B. Collective exhibit of over forty objects, embracing
articles of ornamental and practical iron work employed in the building industry.
Corson, Dr. Jos. R., U. S. A. Three living spermophiles (Spermophilus
tereticaudus); from Fort Yuma, Cal.
0oues, Dr. Elliott, U. S. A. Five bills of ]Y.elanetta velvetina; from Massachusetts.
·
Craig, Dr. Thomas 0., U. S. N. Alcoholic invertebrates and birds' skins
( Phrebetriafuliginosus, 0hionisalba, Priocella t6nuirostris); from South
Atlantic.
Grow Island Club (through Isaac Hinckley). Eight specimens of swans
in flesh, also specimen of goose (Bernicla hutchinsi); from Curritu~k
Sound, North Carolina.
Cumming, W. M. Three alcoholic specimens of fishes ( Gambusia
patruelis), also box of living plants, Venus fly-trap, Venus pitcher,
trumpet plant ; from North Carolina.
0unningham, Capt. A. F. Alcoholic specimen of snake.
0unningham, J. H. One small box of minerals ; froi;p Arkansas.
Cunningham, Patrick. Wooden model of the first breech-loading darting-gun; series of exploded lances cut {rom whales.
Schooner " Lucille Curtis." Alcoholic specimen of deadly poisonous
snake'' Oro-co-co"; from Demerara River, West Indies.
Dakota Delegation, Centennial .Exhibition, Philadelphia, Pa., 1876. Large
coll c i n of mineral and ore ; from Dakota.
Dale, F. C., U. . Steamer "Palos." One tank alcob.olic fishes, inverterat , and box of birds' kin ; from China.
Darr, John. Living specimen of bat (Altalapha noveboracensis); from
gri ltur 1 r unds,
a hington, D. C.
Cook, N. N.
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J>artuwuth College. Large crystal of beryl (weight 1,000 pounds), piece
of red porphyry, and samples of marble.
J>avison, J. L. Specimen of bird's egg; from New York.
J)avis, C. · T . . Specimen of insect; from Missouri.
Davis, Hon. H. G. Specimens of minerals, ores, and coke; _from West
Virginia.
Davis, J. N. Specimen of malformed corn-cob (of the shape of the human
foot with five toes); from Maryland.
JJavis, W. E., & Son. Fresh specimen of tarpum (Megalops a,tlanticus)
from Wilmington, N. 0.
Dawson, H. M. Specimen of sulphide of lead; from West Virginia.
Day, Richard H. Specimen of coral (Primnoa reseda); from Maine.
_ne Liseleuc Docteur. Small box of insects; from Europe.
.De Long, J. W. Specimen of mineral; from Ohio.
·
Denni.ison Manufacturing Company. Collection of indestructible "gamecounters."
Dennis, Waldo. Two bones of fore leg of a horse, with supernumerary
toe; from Wisconsin.
Dent, J. P. Specimen of quartz crystal; from Texas.
Department of Agriculture, Raleigh, N. 0., (through S. G. Worth)._ Two
sections of trees, with tools and products of the pitch and turpentine
industry of North Carolina.
Derby, Prof. 0. A. Seeds of Victoria regia; from Brazil.
Devoe, F. W., &; Go. One can of luminous paint.
Dewey, Fred. P. Specimens of iron and silver ores; from Virginia and
Colorado.
Diamond State Iron Company, Wilmington, Del. Collective exhibit of
iron a.nd steel, railroad rails, etc.
·
Dickinson, E. Three specimens of birds' eggs ( Totanus melanoleucus);
from Manitoba.
Dill, Jos. T. Specimen of cotton-plant and two bags of cotton-seed;
from South Uarolina.
·
Dix, Dr. D. W. Specimens of minerals; from West Virginia.
Dodge, Col. Richard I., U. S. A. Piece of flexible sandstone; from
North Carolina.
Doherty, E. P. Scales of alligator-gar; from Louisiana.
Donaldson, Thomas. Box of rocks and sheet-copper.
Donnelly, Frank L. Alcoholic specimen of embryo calf (Bos taurus,
juv.); from Maryland .
.Doron, T. S. Bottle of ·alcoholic fishes and three butterflies ; from
.Alabama.
.Dorchester Union Freestone Company. Collection of building stones and
tone model of'' Independence bell."
Douglass, E. A. Three arrow-heads; from Missouri.
Douglas, James,jr. Four stone-mining hammers; from ancient mine
in Chili. Also package of Indian relici;; ; from Peru.
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Douglas, John. Living specimen of siren (8iren lacertina), of very large
size; from Potomac Flats, Washington, D. O.
Dou:, Capt. John M. One living Mexican deer ( Oervus mexicanus); two
living white-tufted marmosets ( (Edipus titi); one owl-monkey (Nyctipithecus rujipes); from Panama.
Drake, Mrs. M. E. Specimen of stone relic; from Mississippi.
Drew, Benjamin F. Armor worn by natives of Marshall and Caroline
group of islands, South Pacific.
Driggs, James D. Three harpoons.
Drurn Edge-Tool Company, West Waterville, Conn. Collection of edged
tools, scythes, axes, etc.
.Duges, Prof. Alfred. Collection of mammals, birds, reptiles, fishes, and
fossils; from Mexico.
Duly, A. A. Two eggs of "Seabright bantam."
Dunn, Hon. Poindexter. Two· specimens of minerals.
Dyer, W. Thistleton. Box of botanical specimens ancl photographs of
calabash carvings; from Royal Gardens, Kew, England.
Earl, R. Edward. Drum-fish, bass, blackfi.sh, and whiting gear, used
by Saint Augustine, Fla., fishermen; sounder to sake sounds from
the throat of ~ea-trout.
Ears, Captain. Barnacle taken from the belly of a humpback whale.
Eastabrook, Mrs. 0. D. Specimen of talc; from Florida.
Eastman, Prof. J. R. Fragment of meteorite which fell in Iowa County,
Iowa, on the night of February 12, 1875.
Eaton, M. L. Specimens of frogs and eggs; from Iowa.
Eckloff, T. W. Two specimens building stones; from California.
Edwards, Vinal N. Nine boxes of specimens of alcoholic fishes (Lophopsetta maculata, Phycis, Tautoga onitis), etc., invertebrates ( Ohmtopterus pergamentaceus, Loligo pealii, L-ibinia dubia), miscellaneous crabs,
star-fl he , etc., kull of deer and miscellaneous bones, egg of black
duck, bird ' skins and skeletons (Mergus serrator, Olangula albeola,
Oolymbus septentrionalis), etc.; from Massachusetts.
Egbert, .Augustu8 R. Drawing of Salmonoid fish; from Idaho.
Eggers, ., sr. Retchen gun and harpoon, Pierce & Eggers whaling gun.
( urchased.) One frost-fl h "pear.
Eisen, Gustav. One box of mammal kins and alcoholic collection of
worm ; from alifornia.
Elliott, L-ieutenant, U. S. Marine Gorps. One tank alcoholic specimens;
fr m r euland.
Emmer on, W. Otto. Six pecimens of bird ' skins; from California.
Endlich, Dr. F. M. Collection of ixty-eigbt specimens of mineral.,
im n of charred un hucked corn, taken seven feet below surface
i 1 rui
an Juan "i r, ew Mexic .
E ·an , R.
I im n of rock; from Virginia.
ain, eorge A. (through Dr. E. Palmer). Two tone axe and one large
pipe; fr m T nne e.
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Fa.ir, H. D. M. Specimen of perforated stone found rn.,ar Arlington,
two miles north of Newark, N. J.
Fairbanks & Co. One large platform scale.
Farley, Hon. J. T. Specimen of ores; from California.
Farrier, I. W. One barrel of mineral water; from Texas.
Fearon, R. W. Specimens of minerals; from Ohio.
Fencker, G. Specimens of birds' eggs and ethnologica ;· from Greenland.
Fischer, Moritz. Specimens of stone relics; from Ohio. ·
Fish, E. J. Specimens of minerals ; from Georgia and Tennessee.
Fisher, William J. Specimens of alcoholic fishes, birds' skins, Indian
relics, etc. ; from Alaska.
Fisk, E. C. Specimen of living land puppy (Amblystoma punctatum),
and also specimens of bull snakes (Pityophis sayi bellona); from
Illinois.
Fitchett, W. H. Specimens of minerals; from Texas. _
Fitzpatrick, S. Specimens of fossil ferns ; from New Brunswick.
Flanagin, H. W. Specimens of alcoholic reptiles; from New Jersey.
Fletcher, Dr. Robert. Specimens of OrchiUa; from San Diego, Cal.
Foote, J. Howard. Large collection of musical instruments.
Forepaugh, Adam. Elephant in flesh, "Mungo;" died in menagerie
while on exhibition in Washington on April 6 and 8, 1882.
Fox, W. H. Specimens of alcoholic -lizards, centipedes, etc., also one
skin (Pencma illinoensis); from Lookout Mountain, Tennessee.
French, Penrhyn & Co. Specimen of -black marble ; from Glen's Falls
New York.
Frost, S. A. Specimen of Indian flute; from the Indian Territory.
.Fuller, A. N. Three eggs of coot (Fulica americana) .
. Gallaher, Miss L. Bernie. Package of Japanse pamphlets.
Galvin, C. D. Specimens of clay and mica; from New York.
Gamage, A. T. Specimens of bone and stone implements, also fragments
of pottery; from Maine.
·
Gamble, Jos. B. (through Bon. William Heilman). Specimens of ores;
from Missouri.
·
Gandy, John W. Specimens of oysters in shells; from Cape May, N. J.
G:annett, Mrs. E. A. One whale-ship's log-book.
Garnier, Dr. J . .A.. Specimen of living Massasauga rattlesnake ( Oaudisona tergemina); from Ontario, Canada.
Gass,Master Willie. Specimen of snake (Ophibolus getul~); from Maryland.
Gatchet, A. S. Specimens of arrow and spear heads; from Kentucky.
Also teeth and scales of garfish; from Louisiana.
Gattinger, A. Cast of Oonularia gattingeri; from Tennessee.
Gere, J. D. Specimens of Indian relics; from Wisconsin.
Gering, Frederick. Specimen of fish (Menticirrus nebulosus), caught.in a
herring-net in Gloucester Harbor.
H. Mis. 26--16

I

•
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Gibbons, William G. (throitgh Thomas Donaldson). Model in gold, silver,
a,nd steel of the steamship "William G. Gibbons," built by Pusey &
Jones Company, of Wilmington, Del.
Gibbs, George J. Specimen of cave deposit; from cave at Breezy Poin~
on Caicos Island.
Gilbert, Charles H. Alcohoilc specimens of reptiles, turtles, etc.; from
Mazatlan, Mexico.
Gallbreth, Henry. Specimens of Indian relics; from lllinois.
Gillehan, Alonzo (through Dr. Timothy E. Wilcox). Seven small speci·
mens of arrow-heads; from mouth of Willamette River, Oregon.
Gillis, T. N. Specimens of mineral and rocks; from Mississippi.
Gilmer, G. K. Four specimens of fresh-herring ( Dorosoma cepedianitm) 1
from James River, at Richmond, Va.
Glasgow Iron Company (through J. W. Hoffman &; Co., agents). Specimens of iron used in shipbuilding.
• Godding, Dr. W. W. Alcoholic specimens of snakes (Heterodon platyrhin'us, Ophibolµ,s getulus, and Eutrenia. sirtalis); from District of
Columbia.
Goode, Mrs. S. F. J. Specimen of sabfo muff (American), period 18301840; also muff of the later period.
Gorgas, W. 0. Alcoholic specimens; from Texas.
Gould, J. Loomis. Specimen of horn spoon, carved; from Alaska.
Goward, G. Specimens of skull, shells, sea-beans, candle-nut, tobacco,
stone implements, gum, nuts used as a perfume when powdered, and
skins (Didunculus strigirostris); from Samoan Islands.
Gra.y, William. Specimen of arrow-point; from Dakota.
Gray, Prof. Asa. Seeds of Nymphrea scutifolia, latus, and dentata, from
Russia.
Greely, Lieut. A. W., U. S. A. One box of birds' skins; from Greenland.
Greene, Dr. 0. A. Specimens of snails; from Pennsylvania. ·
Green, General 0. D. Skeleton of trumpeter swan ( Olor buccinator).
Green, William. Specimens of Indian relics; from Illinois.
Greenwood Pottery Company. Cask containing samples of pottery; from
their works at Trenton, N. J.
Greer, . W. Specimens of fossils and minerals; from Kentucky.
Griffith, J. W. Two specimens of ship timber (steam-bent).
Grigsby, 0. S. Collection of Indian relics; from Tennessee.
Groves, H. &; J. Package of botanical specimens; from England.
Gunther, Dr. A. Specimens of birds' eggs, alcoholic mammals, and
batra~hian ; from England.
Gurney, J. H. Specimen of birds' skins; from Europe (principally Rap-

tores).
Gutekunst, F. Collection of seventy-six cabinet photographs of prom.in n men f America.
Baller W. J. (through E. P. Upham). Specimens of Indian relic ; from
untingt n, . Va.
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Haller, Mr. Specimen of shad. ( Olupea sapidissima); from Puget Sound.
Hammond, H., &; Go. Series of light and heavy hammers; from Hartford, Conn.
Hammond, Rev. M. Specimen of lignite; from Maryland.
Hampton, Hon. Wade. Specimens of minerals; from South Carolina.
Hampton, Gutter&; Sons. Exhibit of kaolin; from New York.
Haney, William M. Specimen of rock and fossils; from Maryland.
Hardy, E. D. Specimen of cotton plant in bloom; from Georgia;
Harford, W. G. W. Two living specimens of land tortoises (Xerobates
Agassizii) ; from California.
Harmon, Henry O. Section of the vertebra of a whale; from Stafford
Cliffs, Md.
Harper, Huustown R. Specimens of arrow-heads; from Georgia.
Harper, Smith. An exhibit of rakes and hoes.
Harrington, 0. B (through Thomas Donaldson). Model of yacht; from
Maine.
Harris, D. W. Specimens of stone relics, fossils, concretions, etc.;
from Louisiana.
Harris, John S. Collection of minerals and ores ; from Montana.
Harris, William 0. One alcoholic specimen of trout (Salvelinus;ontinalis
juv.).
Harrison &; Kellogg, Proy, N. Y. Exhibit _o f malleable iron ; full series
of products, embracing wrenches.
Hart, A. Wellington. Specimens of Indian sash, belt, pouch, and two
knife-cases worked in porcupine quills; from Canada.
Harvey, F. L. Specimens of Jiving reptiles, and one living snake
(Heterodon); from Arkansas.
Haskell, Henry. Three specimens of bricks, used in the walls of the
mound-builders at Aztalan, Jefferson County, aud one stone implement; from Wisconsin.
Hassell, William, New York. Collection of fancy metal nails.
Hawes, Dr. A. M. Two saddles (one Indian and one Mexican) ; from the
battle-ground where General Custer foll.
Hawes, Dr. George W. (deceased). Alcoholic specimens of marine invertebrates; from Bermuda.
Hawkins, Vapt. H. S., U. S. A. Specimen of spear-head; from Fort
Thornburgh, Utah.
Hawley, E. H. Two living sepcimens of axolot,ls, and seven stone
implements ; from France.
Hawley, Wheeler. Specimens of oysters in shell ; from Connecticut.
Hay, 0. P. Specimens of alcoholic fishes; from Indiana.
Haya en, 0. S. Specimens of minerals, snail-shells, etc. ; from Maine.
Hayden, Walter. Specimens ofbirds'skins, eggs, and Ooleoptera; from
Moose Factory, Hudson Bay Territory.
Hayes, W. I. Specimens of living salamanders; from North Carolina.
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Haywood, William P. Specimen of model oyster-rake; from New
Jersey.
Hazard jr., Roland Gibson. Six specimens of birds' eggs, three albatross, and three penguin ; from Falkland Islands.
Hazard Powder Company. An exhibit of powder; from Hazardville,
Conn.
Heilscher, Theo. (through C. 0. Cussick). Collection of minerals and
rocks ; from TexaR.
Hemphill, Henry. Specimens of land and fresh-water shells; from
Minnesota.
Henshall, J . .A. Specimen of alcoholic fishes; from Florida.
He1'cules Wind-Engine Company. Model of wind-engine, for raising water.
Hering, 0. J. Collection of alcoholic specimens of reptiles, shells, and
insects; pottery, blue macaw; hammock made from fibers of the Yta
plam; and one living Iguana tuberculata; .three boxes of Coleoptera,
dried; from Surinam.
Herndon, Thomas. H. Specimen of rattlesnake ( Crotalus ad,amanteus);
from Leesburg, Fla.
Herran, Thomas. Ejght specimens of pottery and stone relics from Indian graves in United States of Colombia, South America.
Herrera, .Alfonso. Collection of alcoholic fishea and reptiles; from Mexico.
Herrick, C. Specimens of Indian relics and cray-fish; from near Florence, Ala.
HersmJ, J; Clarence. Three specimens of shrews; from Colorado.
Bessel, Dr. Rudolph. Fresh specimen of lizard (Lacerta viridis); from
Germany.
Hey1nan, S. Box of rocks; from Tennessee.
Historical and Scientific Society, Winnipeg. Tank of alcoholic fishes;
from Manitoba.
Hobart, Aaron K. Model of herring smoking and packing house; from
Maine. (Purchased.)
Hodge, E. B. Specimen of brook trout (Salvelinus fontinalis); from New
Hampshire.
Holabird, S. B. Pieces of iron taken from t,h e stern bearings of U.S. S.
"Ordnance."
Ifolcomb, C. W. Package of ferruginous clay.
Holt, Hiram, & Oo. Series of tools, corn-cutters, etc.
Hooper, 0. W. Specimens of clay and sandstone; from Alabama.
lloran, Henry. Salted specimen of :fish (Selene argentea).
Houck, Hon. L. O. Specimen of galena; from Tennessee.
Ho e, Rev. . S. Specimen of Indian relics; from Iowa.
Howell, D. Y. Six bottles of embryonic fishes (Stizostedium vitreum);
fr m L ke Erie.
Hubbard, George .A. Transverse section of cherry tree 1¼ by 10 inches,
showi g rat of growth.
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Hubbs, .A. Can of alcoholic fish (Enneacanthus sp.); from Missouri.
Hudson, George. A. Eight specimens of shad ( Clupf]a sapidissima); from
Cedar Keys, Fla.
Hudson, William H. Twelve botanical specimens and two specimens of
lizard (Crotaphytus collaris); from Texas.
Hudson, Willia-m H. Specimen of gypsum (sulphate of lime); from
Colorado.
Hughes, F. M. Box of Indian and mound relics; from Ohio.
Humbert, .Dr. Fred. Small box of insects; from Illinois.
Hungerford, Dr. One box of shells; from China.
Hunter, B. W. · Specimen of iron carbonate; from Maryland. Also lock
from door of the State-house at Richmond, Va. (Used from 1861-'65.)
Hunter, Thomas G. Specimen of mineral; from California.
Hussey, Wells & do. A large exhibit of manufactured steel, bar and
shape.
Hutchins, J. H. Section of vine showing asserted hybrid growth of
the grapevine with the pecan tree; from Texas.
Hyams, 0. W. One box of shells; from South Carolina.
Inman, Samuel W. (treasurer International Cotton Exposition. Two large
boxes of foreign cottons exhibited at the Atlanta Exposition, 1881.
Iron Glad Paint Company, Cleveland, Ohio. An exhibit of crude, lump,
and manufactured paint.
Irving, Thomas J. Four specimens of lobsters (Homarus americanus)
of a very young stage; from Massachusetts.
Ivnnhoe Paper Company. An exhibit of paper and its manufacture.
Jackson, Charles .A. Building model, scale½ inch to the foot, of menhaden carryaway boat; from Long Island, N. Y.
Jackson, Capt. John D. Syecimen of chloride of silver ore, weight ten
pounds, value $100. One specimen of jasper; chlorobromi<le of silver,
two specimens.
Jamaica Institute, Public Museum of (through James John Bowery). Alcoholic collection o't· fishes (one hundred and eighty-three specimens),
forty species; from Jamaica.
Johns, H. W. , Collection illustrating the uses of asbestos, with various
samples.
Johnson, S. M. Four fresh lobsters from the coast of Maine, said to be
I¼ years old.
Johnston, Walter. Skin of duck (Dendrocygna fulva); from California.
Jones, Dr. Edward S. Living specimen of striated marmoset (Jacchus
vulgaris).
Jones, Dr. Williarn H., U.S. N. Three boxes of birds' skins, minerals,
rocks, shells, etc., also one tank alcoholic fishes and invertebrates;
from Alaska.
Jones, James F. Specimens of cotton seed, plant, and blooms; from
Georgia.
Jouett, Mrs. J. E. Specimens of fossil bones and teeth; from bed of
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Beaufort River. Also alcoholic squid (Loligo sp.); from off Beaufort1
S. C.
Jordan, Prof. D. S. Alcoholic invertebrates; from Italy and Mexico.
Six tanks alcoholic :fishes, invertebrates, and reptiles; from Mexico
and Texas.
Jouy, P. L. Five boxes of natural history specimens (consisting in part
of one hundred an<l thirteen birds' skins and one tank alcoholic
fishes); from Japan.
J ulien, Dr. Alexis .A. Dried skin of iguana (Iguana tuberculata); from
Gulf of Mexico.
Kane, D. Specimen of limonite; from New York.
Kane, Dr. John J., U. S . .A.· Specimen of ore for report.
Karr, W. W. Specimen of caterpillar (Eacles imperialis); from Washington, D. 0.
Keith, M. O. Large collection of clay vessels, and fragments of same;
statues, stone pestles, rubbing stones, m etates, and frag:nents; from
Oosta Rica.
Kelleher, Da.niel. Large Brand lance, hand-lance bomb Kelleher patent,
K entworthy, 0. J. Silver button; taken from mound in Southern Florida.
K err, W. 0. Twenty crates of building stones; from North Carolina.
(Purchased.)
Kew, England, Royal Gardens. Seeds of Cinchona ledgerina.
Kidwell, L. JJ'. Three specimens of minerals; from Texas.
Kellogg, Dr. D.S. One box of arrow-heads and fragments of pottery;
from New York.
Kimball, W. S., & Go. Collective exhibit of tobacco, fine cut, cigarettes,
etc.
King, Samuel L. Specimens of limestone and dolomite; from Tenne see.
King, J. W. Jaw, with teeth, of fresh-water drum (Haploidonotus grunniens).
Kite, W . .A. One box of Indian relics ; from Tennessee.
K ite, Dr. J. Alban. One box alcoholic eggs of shad ( Clupea sapidissima);
fr m Quantico, Va.
K nickerbocker Ice Company, Philadelphia, Pa. Wagon and tools used in
cutting and han<lling ice.
Kn orr, Rudolph. Specimen of young whippoorwill; from Washington,
K not les, Thom.as, & Go. Sixteen pecimens of whaling apparatus. (Presnt.) One whaling-gun, one walrus tusk.
K nowles, George. Specim n of ear-bone of fin back whale; banjo made
l negr whaleman on bipboard.
Kobbe, Maj. William. A., U. S. A. Two pecimene of birds' eggs ( Gardin li 11 ·rginiana, Molothrus ater); from Alabama.
obelt
W. 1 r y-five pecies of new and rare land shells; from
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Krider, John. Skin of white owl.
,
Kumblaunn, A.lex. Complete set of steel :files; from Philadelphia.
Kummerfeld, J. F. Specimen of arrow-head; from Iowa.
Ladd, H. T. Fragments of Indian pottery; from Alabama.
Lancroft, 0. E. and H. S. One box of salts of nickel.
Langdon, S. J. Small piece of Indian pottery; froin the lava beds, Lit-

tle Wood River, Idaho.
Larco; A.. Box of alcoholic :fishes (Sebastodes umbrosus, S. rubricinctus,
Oitharichthys, Liocottus hirundo, A.nnarhichthys ocellaius, Paralichthys,
Liolepis), etc.; from California.
Lawrence & Oo. Eighteen specimens of whaling apparatus; from_Mas-

sachusetts.
Lawrence, George N.

Two boxes of birds' s~ins, eggs, and mounted"

specimens.
Lawson, Capt. Charles, Schooner Herman BC!,bson. Specimen of :fish-hook

cut from mouth of a halibut on coast of Greenland, summer of 1882,
similar to those used by :fishermen on coast of Northern Europe.
Lea, Dr. Isaac. Fifty-three boxes of shells, one box of minerals, one
box marine invertebrates; from Chester County, Pennsylvania.
Lea, J. S. One specimen of mineral; from New Mexico.
Le Baron, J. Francis. Three specimens of shells; from mound in
Florida.
Le Conte, Jos. Eleven specimens of minerals; from Calif~rnia.
Lee, W. F. Twenty-three specimens of agates; samples of natural,
colored, and white cottons~ four sketches of ruins; also one box (two
specimens) of pottery, stone carvings, and implements.
Leonard & Ellis. Collection of oils and vaseline.
Lewis, William. Two harpoon-guns.
Lewis, F. L. One stone relic and fossil mollusk ; from West Virginia.
Lewis, James F. One box of living rattlesnakes and larva of green worm
( Oithironia regalis) ·; from West Virginia.
Lindsley, Dr. J. M. Four specimens of Indian pottery; from Mississippi.
·
Linnman Society (through William Macleay, Sydney, Australia). One
skeleton of dugong, forty-three birds' skins, and one keg of alcoholic
fishes (two hundred and seven specimens); from Australia.
Lipsey, W. B. Specimen of Japanese persimmon raised at Archer, Fla
Little Rock and .Fort Srnith Railroad Company. Collection of rocks and
ores ; from Arkansas.
Logan, Hon. John A.. Three specimens of minerals from Illinois.
Lord, H. & G. W. Ninety-five samples of white, tanned, and tarred
netting.
Lothrop, L. D. A collection of :fishing-tackle used by the Gloucester
:fishermen on Grand Banks.
Lougheed, S. D. Specimens of shale; from Washington Territory.
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LO'Ve, William B. Nine specimens of gold quartz ; from Culpcp.er
County, Virginia.
Ludioorth, George B. Two alcoholic specimens of snakes (Tropidoclonium
kirtlandii); from Michigan.
Lugger, Otto. Specimen of bird's nest ( Opyselus cayennensis); from
Demerara, West Indies .
.Liltken, Dr. Ohr. One alcoholic specimen of Trachypterus arcticus; from
Iceland. Also collection of European annelids, comprising eightyfive specimens in alcohol.
Luttrell, Chester. One box of stone relies; from Alabama.
.Lyford, Dr. E. H. Specimen of sea-mouse (.Aphrodita aculeata); taken
from lobster pot at Vinalhaven, Me.
Mackey & Pindar. Eight specimens of whaling apparatus; from Massachu etts.
MacRae, Donald.. Specimens of siren and Necturus punctatus; from
North Carolina.
Macy, Joseph B. Seven specimens of whaling apparatus used by Nantucket whalemen.
MamJ, Zaccheus. One whale-ship cooper's set. (Old.)
Mandeville, W. Specimen of sulphur oxide of manganese; from Pennyl vania.
Mann, B. Pickman. Living specimen of horned frog (Phrynosoma cornutnm).
][apes, John 0. Six specimens of minerals; from New York.
Marle1.J, To Gee. Three specimens of stone implements; from Tennessee.
Marsh, Prof 0. 0. Cast of Pterodactyle, with wing membranes $.ttached.
Martin & Go. Collective exhibit of lampblack and its manufacture.
Martin, Oapt. S. I. CoJlection of cod and haddock trawls, lobster-pots 1
herring-net , etc. (Purchase<l.)
Mason & Hamlin, New York. Cabinet organ complete, with models
showing interior workings of pianos and organs.
Mason, H ..B. Specimen of gun-harpoon, and harpoon with explosive
head.
Mason, Prof. Otis T. Fragments of pottery and piece of white jasp,er;
from Cahokia mound, lliinoi .
]}lather, Fred. One bottle of living worms; from New York.
Maio & Co., England. Large and collective exhibit of ornamental tiles;
fr m Oen nnial Exhibition at Philadelphia, Pa., 1876.
Maxey, Bon. S . B.
pecirnens of ores and minerals and mineral water;
fr m T xa .
Max ell, John. Sp cimen of uilding stone; from Pennsylvania.
Maydole, I>. &; Go. 1 ull erie flight and nickel-plated hammers.
lJlc ams, Hon. 1 illiam. Ono tank alcoholic :fl he ; from Illinoi .
M · ath Edgar. I u t
p cim n of qairrel ( ciurus carolineensis) •
f h mp fiber ; from Florida.
.ill· rory J.
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McCullough, John. Twenty-four· specimens of wh~le-boat fittings.
McDermott & Co. Eight boxes of building stones; from Ohio.
McDonald, Field & Co., Aberdeen, Scotland. Six specimens of building
stones ; from Scotland.
McDonald, E. G. Three specimens of pyrite in slate; from West Virginia.
McDonald, F. S. One specimen of limonite and two specimens of pyrite;
from Virginia.
McDonald, Cal. M., U. S. F. C. .Alcoholic specimens of shad ( Olupea
sapidissima ), carp ( Cvprinus carpio) ; from Potomac River. Tylosurus
longirostris, Achirus lineatus Lepomis gibbosus, Carassius auratus, Fundulus diaphanus, also shells; from Cherrystone, Va. Specimens of
fishes taken from top of McDonald fish way, Fredericksburg, Va.
(Roccus lineatus, Catostomus commersonii, Amiurus catus, and Lepomis
pallidus).
McDougal, A. G. Specimen of Indian pottery; from .Arkansas.
McDuffin, James B. Specimen of glass snake (Opheosaurus ventralis);
from Georgia.
McKay, C. L. Eighteen boxes of general natural history specimens
and ethnologica ; from Alaska.
McKesson & Robbins, New York. Three boxes of commercial sponges;
from Florida.
McKinney, George. H. Specimen of beetle; from Kentucky.
McLain, G. JJf. Builder's model of fishing schooner,½ inch to the foot;
from Massachusetts.
McLean, John J. Four boxes of ethnologica, minerals, one bale snowshoes, specimens of basket-ware, etc.; from Alaska.
McLean, J. P. One box of Indian relics ; from Ohio.
McMannen, Dr. C. T. One bird-skin (Ampelis cedrorum); from Florida.
McNeil & Archer. Large exhibit of iron, gas, and water pipe.
Meehan, Thomas. Two hundred and sixty bottles of seeds of plants and
flowers. (Purchased.)
Meigs, M. C. One skull of Indian, skull of antelope (Antilocapra americana), two skulls of beaver ( Castor fiber); from Iowa. Specimen of
building ston~; from Minnesota. Cinnabar; from Fort McKavett,
Texas.
Meinung, Alex. C. One specimen of stone, natural formation; _from
North Carolina.
Melzer, James P. Small collection of insects taken from birds ; from
New Hampshire.
Mercer, R. W. Seven boxes of minerals, Indian relics; from Ohio,
Tennessee, and Georgia.
Merchant, 0. B. Three Brand's bomb-lances.
Merchant, George. Six boxes :fishing apparatus.
_
jtlerriam, Dr. 0. llart. Box of birds' skins and fresh specimen of salmon (Salmo salar var. sebago); from New York.
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JJIerrill, George P. Eleven specimens of rocks; from l\faine. Also one
'' plancbette."
Merrill, W. A. Living specimen soft-shell turtle (..Aspidonectes spinifer); from Iowa.
~Metcalf, Charles. One box of quail eggs.
1l'Jikell, J. Jenkins. Specimen of cotton plant and three bags of cotton
seed; from Edisto Island, South Carolina.
Miklin, Dr. J.B. Three specimens of Indian relics; from Tennessee.
Miles Brothers & Go. Collective exhibit of bristles, feathers, camel,
and badger hairs used in the manufacture of brushes.
Miller, J. H. Small package of flowers ; from Texas.
Mills, Clark. Metallic cast of section of the throat of 60-foot whale.
Mills, Henry. Two boxes fresh-water sponges; from Niagara River.
Minor, F. 0. Specimen of insect; from Louisiana.
·
Minton, Hollis & Go., Stoke-upon-Trent, England (through Sharpless &
Watts, Philadelphia, Pa.). An exhaustive collection of useful and
ornamental tiles.
Mitchell, Capt. J. C. One tank alcoholic fishes, containing twenty-seven
species; from southern coast of United States.
Mitchell, Dr. W. Four specimens of stone relics ; from Tennessee.
Money, Hon. H. D. Specimen of pyrite; from Mississippi.
Moore, George H. H. Specimen of fresh-water drum (Haploidonotus
grunniens); from Colorado River, Texas.
Morehead & Oo. Sheet of rolled iron, 15 by 7 feet,¾ inch thick.
Morgan Bon. J. T. Box of clay and sand ; from Missouri.
Moulton, J. H. Head and tusks of walrus (Rosmarus); two skeletons of
fur seal ( Callorhinus ursinus); from Alaska.
JJiiicke, Dr. Franz. Specimen of arrow-head; from near Sandford Lake,
Florida.
Myrick, A. M. Wooden mortar and pestle, formerly carried on whaleship.
Neal, Dr. James 0. Two specimens of black snake (Bascanium constrictor); from Florida.
Needham,, G. F. Specimen of bird-skin ( Oyanocitta cristata), living king
nake ( Ophibolus getulus); from Maryland.
Nehring, Prof. A. L. Small box of fo, sil mammals (Myodes torquatus,
Lagomys hyperboreus); from Germany.
Nelson, I!J. W.
pecimen of deer antlers; from Alaska.
Nel on, Wolfred. Alcoholic pecimen of coral nake; from Panama.
Nery, E. R.
kin of e 1 (Anguilla rostrata); from Delaware.
New Be<iford Cordage Company. Seven amples of cordage.
Newcomb, R. L., U.S. N. Two mall package mos es, seven specimens
ir
kin (Rhodostethia rosea, Budytes flavus, Plectrophanes nivalis,
entr<>phanes lapponicus, Phalaropus fulicarius); from Henrietta I la
r ·ti
au.
"'"e ton&; O .
xhi it of fir -clay, and article made from same.
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Nichols, J. R. Specimen of '' hell-fire rock" (dolomite); from Utah.
Nickerson, Mrs. M. J. Scrimshawed porpoise jaw; piece of right-whale's

bonnet, with barnacles attached.
Nissley, Jacob R. Box of Indian relics; from Ohio.
Norris, B. M . . Ceremonial weapon; from Ohio.
Norris, Ool. P. lt. Specimen of jasper; from Ruby Valley, Montana.
Norton, John W. One whale-ship log-book.
Nutting 0. 0. Three boxes of birds' skins, and stone images and pottery; from Central .America. Specimen of sparrow (Passer domesticus.)
Nye,jr., Willard. Box of Indian relics; from l\fartha'-s Vineyard. One
bjtttle alcoholic specimens of eels (Anguilla rostrata); from New Bed-

ford, Mass.
Nye, W. H. Exhibit of watch and machine·oils ; from Massachusetts.
Oregon, State of. Specimens of stone, iron, and coal; from Centennial

Exhibition, Philadelphia, Pa., 1876.
.An exhibit showing powder and the materials used in its manufacture.·
Orton, Prof. Edward. Specimen of limestone; from Kelly's Island,
Ohio.
Osborne, Charles B. Bow and arrow; from South Sea.
Osborne, James 0. Specimen of whale harpoon.
Osborn, Philip (through Mary Fielder). One box of fossils from Ohio.
"Ruler made of piece of plank, and horsesho~ made from bolt of the
brig 'Niagara,' that caused the whole British fleet to surrender to
Commodore Perry, September 10, 1813."
Ozier, J. D. Specimens of cotton plant, and samples of" ozier silk
cotton"; from Mississippi.
Ozier, T. L. Two specimens of kaolin; from Pennsylvania.
Packer, Hon. R .A.sa, (through John B. Wiggins). Specimen of unfinished
iron implement; from Pennsylvania.
Paddock, Thomas B. Cooper's marking iron, used in 1775.
Page, E. W., & Sons. Exhibit of oars, sweeps, and sculls.
Palmer, Alex. S. Specimen of fresh fish (Selene argentea); from Connecticut.
Palmer, Dr. Edward. Specimens of materia medica, ethnology, tobacco
(leaf and twist); from Tennessee. Plants; from Indiana. Ladle or
spoon made of hickory wood ; from Illinois.
Palmer, J. S. Specimens of marble; from Virginia.
Palmer, J. W. Specimen of a very large oyster; from Maryland.
Palmer, William. Specimen of Be wick's wren ( Thryomanes bewicki), in
flesh, from Virginia. Also fresh specimen of Oarpiodes j from Potomac River.
Park, Davis, &; Go. Specimens of materia medica. .
Parkhurst, A. L. Specimens of birds; from California.
Parr, J. L. Specimen of white limestone fossils; from Rio Gra-nde
Oriental Powder Company.
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River, Pecos County, Texas, 296 feet above the level of the present
river.
Parsons, Capt. W. B, (through A. Hoicard Clark). Specimens of old
crockery, an old stone killick, in use by fishermen for more than: fifty
years, and one clam-chopper, used for chopping mackerel bait; from
Massachusetts. '
Patterson, Samuel. Specimens of stones; from Utah.
Pauli, J. A. Samples of bark; from United States of Colombia, South
.America.
·
Peakes, Thomas M. One whale-ship log-book.
Peck & Synder. Collection of base-ball supplies, cricket, archery, and
skates; from New York.
Pierce, Milton P. Specimen of stag-beetle; from New Jersey.
Pelican & Davis. Specimep of silver ore, 2½ tons weight; from Colorado.
Pencoyd Iron Works. Six frames, eight bars; and one bundle of angleiron, used in building.
Pennsylvania Tack Works. Large exhibit illustrating four hundred varieties of brass and copper tacks, also specimens of white metal, and
iron and steel _from which they are made.
Phelps, Albert J. Specimens of pottery, Indian and bone implements;
from Maine.
Philbrick, E. E. Specimen of magnesium iron silicate; from Florida,.
Phillips, Barnett. Pack of Chinese playing cards, and Chinese daggerfan; from China.
Phillips, Benry. Specimen of antimony oxide, seuarmontite; from East
Canada.
Phillips, William, & Son. Whaling-gun, muzzle-loader, brass stock.
Pierce, Eben. Firn patterns of whaling-guns. (Purchased.)
Piper, JohnD. Specimens of lobster-pots, and one dip-net; from Maine.
Piper, S. E. Specimen of porphyrytic granite rock; from Maine.
Piper, .Jtiss Tillie. .Alcoholic specimen of bat; from Smithsonian building.
Polk, W. L. Alcoholic specimen of fish (young Carpiodes); from l\iisi . ·ippi.
Porter, E. H. Specimens of Indian relics; from Kentucky.
Powell, George. Specimens of fossil ferns; from Pennsylvania.
Powell, Robert H. Exhibit of coal, etc.; from Penn slvania.
Pratt, Capt. R. H. Indian saddle and trappings.
Price, E. B. Specimen of ore ; from New Mexico.
Pride, H. A. Specim us from the Utica late found in New York.
Prince Ianvfacturing Company. Ex:bibit of metallic and fire-proof paint.
Prindle Edi in. Two alcoholic pecimen of reptiles (Plethodon cinereus,
. erythronotus); from Potomac RiYer, north of Georgetown.
Proctor ,J. JI.
p cimen of min ral ; from Tenne see.
umpelly R. ~'
ox . f mineral (crn us collection of iron ores).
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Ramsay, Capt. T. JJ1., U. S. N. Skin of fox; from Spitzbergen. Speci~
mens of birds and nine packages and ten bottles of dredgings; from
Greenland.
Ranger, Gustave. Specimens of rock salt; from Petite .Anse Isl~nd,
Louisiana.
Rathbun, Mrs. P. Game of" Planchette."
Rathbun, Richard. Photographs of fishes (Sudis gigas, Malthe, Epinephez,us, and Trisotropis).
Rau, Dr.. Charles. Specimen of turquoise; from turquoise mine, New
Mexico; and modern pipe made by-the Catawba Indians of North
Carolina.
Rauchfuss, jr., 0. F. Specimens of fossil shells, etc.; from Illinois.
ReedJ George, paymaster, U. S. N. (through Col. M. McDonald). Specimens of black bass (Micropterus dolomicu and M. salmoides); from
Potomac River, near Great Falls.
Reedman, Capt. F. M. _(through E. 0. Blackford): Specimen of bluefish
hooks, with pi~no-wire gaugings, used by New York and Southern
New England fishermen.
Remington, E., &; Sons, New Yorlc. Perfected type-writer, with head and
case.
Rhees, William J. Specimens of bats; from Washington, D. C. Living specimen of lizard (Sceloporus undul,atu8); from Mount Pleasant,
D.C.
Rhode Island Horseshoe Company. Exhibit of horseshoes ; from Rhode
Island.
Rice, Clinton. Specimen of concretion ; from New Mexico.
Rice, William T. Large collection of marble and granite building
stones; from Italy. (Purchased.)
Richmond, Charles. Specimens of common birds' eggs; from Washington, D. C.
Richards, Rev. J. Havens. Specimen of fossil shells; from Maryland.
Rich, James W. Specimens of fresh fish (Lopholatilus chammleonticeps).
Ridgu:ay, Robert. Specimens of skin and nest of Dendrmca auduboni;
from California. Skins of birds; from Lower California. Specimen of
Passer domesticus, nest and eggs of Oardinalis virginiana, alcoholic specimens of natural history, eggs of snapping tortoise ( Ohelydra serpentina), skin of martin and mole (Putorius vison, Scalops argentatus), living snake ( Ophibolus doliatus), and salamanders (Amblystoma opacum,
Arnblystoma microstomum, and Diem.yctylus miniatus viridescens), and
one arrow-head; from Indiana.
Rio de Janeiro National ],Juseum. Three boxes corals; from Brazil.
Rivett, Oarnac I. H. (through Dr. E. R. Meyer). Two celts, two terracotta spindles and bat, and three Buddhist coins ; from India.
Roach, 0. Sample of earth paint (iron ochre); from Ohio.
Robeson, Hon. George M. Specimen of" snowy owl."
Roberts, John N. Specimen of Indian relics; from Louisiana.
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Roberts, William. Specimen of harpoon-gun.
Robinson, Goldsborough. Samples of wood alcohol and pure spirits;
from Kentucky.
Robinson, G. S. Specimen of ear-bone of sperm-whale calf.
Robinson, General James S. Specimens of copper and stone implements;
from a mound in Ohio.
Rockwell, Col. A. F. Specimen, in flesh, (If Baltimore oriole.
Rockel, William, and .M. Tandy. Specimens of Indian refics; from Illinois.
Rogan, James W. Specimen of insect; from Tennessee.
Rogers, Orueger & Munford. Specimen of asbestos; from Virginia.
Rogers, D. M. (through Hon. J. 0. Clements). Specimen of galena; from
Tennessee.
Rogers, John, New York. Collection of statuary.
Roosevelt, Theodore; Collection of mammals, reptiles, and birds' skins.
Roquet, Father (through Maj. J. W. Powell). Bones from alligator-gar
(Litholepis spatula); from Louisiana.
Rosecrans, General W. S. Specimens of rocks and ores; from Oregon and
San Jose mine, Copala Sirialoa.
Rowell, James T. (through Lieut. 0. D. Sigsbee, U.S. N.). Specimenoflocust which came on board U.S. S. "Lightning," in latitude 12° north,
longitude 46° west.
Rowland, W. and Henry. Exhibit of steel used in the construction of
carriage and car springs.
Ru"f)y, Charles. Skin and skull of puma, alcoholic 's pecimens of reptiles, and collection of minerals; from Wyoming.
Runyan, J. C. Specimen of niinerals and coal; from Washington Territory.
Rusby, Henry B. Specimens of prehistoric mining tools; and dried
, plants; from Arizona~
Russell, Mr. Ball from alkaline lagoon at the south end 'of Pyramid
Lake, Nevada.
Russell, Birdsale & Ward. Series of objects made of iron used in the
manufacture of carriages.
Russell, D . .E. Specimens of minerals; from Texas.
Ryder, John A. Alcoholic specimens of fishes and eggs ( Olupea vernalis, Petromyzon marinus, Olupea sap·idissima, Roccus saxatilis, and
Perea americana).
Sage, Dean. Specimen of lamprey eel (Petromyzon marinus,juv.), taken
from salmon weighing 1~- pounds.
Sampson, ll'. A.. Small box of fossils; from Texas.
Sanborn, Captain,. Small specimen of asbestos cloth.
Sandusky Tool Company. Collection of tools used by band in the
wood-working .industry.
.
Sanford, Mrs. F. O. Specimen of powder-horn used in 1757.
Bankey, R. A. Specimen of pryolusite; from Colorado.
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Sawyer, John A. Specimens of whaling apparatus. (Purchased.)
Sayres, J. D. Two specimens of mineral; from Texas.
Schanno, Joseph. Two leaves with larvm of insects; from Washington
Territory.
Schiejfelin, W. H., & Co., New York. Lar~·e and collective exhibit of
American and foreign drugs.
Schenck, Dr. J. Two living tortoises ( Ghrysemys marginata); from Illinois.
Schonborn, Henry F. Egg containing embryo of Strix nebulosa, and
double duck's egg; from Washington, D. C.
Schuermann, 0. W. Living specimen of snake (Goluber obsoletus) and
specimen of duck ( Gairina moschata); from Virginia,.
Sears, Henry H. Specimen of Aphrodita aculeata; from Massachusetts.
Seidell, G. Two specimens of building stones, from W-ashingtou Territory.
Seiple, Dr. W. G. M. Specimen of limouite or brown hematite; from
Pennsylvania.
Bennet, George. B. Three specimens of possum (Didelphys virginiana);
from Texas.
Shehan, -(ilbert. One double hen's egg, 6½ by 9¼ inches in circumference.
Shannon, J. B., & Go. Collective exhibit illustrating artistic reproduction and original designs of furniture, and builders' hardware manufactured from nickel, brass, etc.
Sharp, T. 0. Box of oysters in shell; from Ocean View, N. J.
Shepard~ E . E. Three specimens of fresh-water shells; from White
Water River, Indiana.
Skockley, W. H. Four specimens of fossil shells; from Nevada.
Shoemaker, George. Forty-three specimens of alcoholic reptile , eightythree specimens of birds' skins, seventeen bottles alcoho ·c insects,
two bottles of shells; from District of Columbia, Maryland, and Virginia.
Short, E. G. Piece of planking from war vessel " Onei a," sunk in the
Saint Lawrence in 1812.
Shufeldt, Dr. R. W. (?ollection of about eight h ndred birds' skins,
eleven specimens of birds' eggs; from Tongue rver. Skin of squirrel
(Sciurus carolinensis), head of antelope (Antil capra americana); from
Sweet Water Valley, Wyoming. One box alcoholic specimens of
natural history; from Louisiana.
Sibley, W. ll. Specimen of silicious cbal ; from Texas.
Slack, John H. Specimen of fish (Eupo otis aureus); from New York.
Small, Edgar A. Stuffed specimen of eenberon (Butorides virescens);
from Mar~·land.
Small, 1. A. Gun-harpoon; from a,ssachusetts.
Smith, D. G. Bottle of water fr m artesian well at Pekin, Ill.
.
Smith, Everett. Specimen of rd's skin (Buteo borealis); from Marn •
Smith, Edward, & Go. Coll tion of fine varnishes.
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Smith, F'. H. Three specimens of native copper; from "Longfellow copper mine," Arizona.
Smith, George H. Two Smith's gun-harpoons, one cutting spade.
Smith, Seth. Darting-gun and harpoons, old-style lance with wooden
head, dog-fish gear, hooks, cha.in, and one mackerel gaff; from Massachusetts.
Sneed, J. R. Specimen of galena in limestone; from Tennessee.
Snow, A. L. Specimen of mineral; from Tennessee.
'now, Loren, & Sons. Specimens of whale-boat fittings. (Purchased.)
Sommerfield, L. Specimen of ruby-throated humming-bird (Trochylus
colubris).
South Side Club. Living specimen of brook trout (Salvelinus fontinalis);
from Long Island.
Spinner, General F. E. One box of marine shells; from Florida.
pray, S. J. Four specimens minerals; from Colorado.
Stabler, James P. Specimen of black snake (Bascanion constrictor);
from Maryland.
Stallman, John. One block building stone; from Massachusetts.
Stanhorn, Pierson & Go. Wooden wheels for light buggies and wagons.
Starr, W. S. Specimen of crystal of amethystine quartz; from South
Carolina.
Stassey, l!'redericlc (through James Harrington). Stone image; from Tampico, Mexico.
tearns, Robert E. 0. Thirty-five boxes of shells, two boxes of sample
oods, alcoholic specimens of big clam ( Glycimeris), one box of Indian
reli , and pecimen of Pennatula; from Pacific coast of United States.
learn , Silas. Large collection of alcoholic and fresh fishes, consisting
in part of Phycis earlii, Dactylopterus, Stenotomus caprinus, Oorypkmna
equestri.s, Opisthognathus, Tylosurus, Rhinobatus, Narcine brasiknsis,
Bemirhornbus, Gobioid, Antennarius, Batrachus tau, Oaulolatilus microps, Tri otropis stomias, Seriola, etc., from Florida.
tearns, Winnifred A. Two boxes alcoholic, one barrel of salted, specime
f ft h ancl vertebrates; from coast of Labrador.
'teen.st 'P, Profes ot·. Three jars Gephalopods; from Denmark.
teere, Prof. J.B. ff ty-six specimens (thirty-three species) of shells;
fr m Phi.h pine Islan .
't inway & on. One grand upright piano, ~nstruct:ed to show interior
~·orking . ·

ton oer, Dr. Leonard. Three skins of swans, type-specimen of Perior us canadensis nigricapillus, from Labrador. Twenty large boxes
. f bird· ki-n , bones of whale and sea-cows (Rhytina); from vicin1 ~· f th
ommander Islands, Kamtschatka.
t hen Hon. Alex. R. Spe imens of malachite and melachonite; from
L.A.

P im n of mi. eral; from Texas.
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Stevens, j1frs. E. L. Young specimen of alligator (Alligator mississippi·
ens is); from Florida.
Steu·art & Co. Collective exhibit of various sizes and kinds of wire.
Stilwell, E. 1lf. Tin pump for aerating water in cans for transporting

live fisl1es.
Collection of photographs (50) showing United States
Fish Commission lrntclling station and surroundings at Baird, Shasta
County, California. Also copy letter written with the blood of a ·p,rnther.
Stone, T. J. Vertebra of whale; from mari bank on the Patuxcnt
River.
kJtory, William H. Eight boat model~.
Stratton, C. L. Box of stone and shell relics, with specimen of cr:rnia;
from mound in Tennessee.
·
Stribling, Will. Specimen of she<l skin of snake ( Pityophis melanoleurns),
specimen of clay, and Rkull of catfish; from Ohio.
Stuart, H. J. Five bottles of alcoholic snakes; from Guatemala.
Stuart, Dr. Joseph G. Specimens of wild flowers; from Colorado.
Studer, Jacob H. Bound volt1me of Studer's Popular Ornithology, for
Museum library.
S1tnivan, Jeremiah. Package of sprouted corn used by Moqui In<liaus
·
in their ceremonies.
Swan, Mrs. E. E. Small box of minerals; from New York.
Bwan, James G. Two boxes of Indian articles and ornaments. (Purchased.) Alcoholics pecimen of salmon ( Oncorhynclms clw1.1,iclw) ; from
Washi1tgton Territory.
Sweeney) R. 0. One alcoholic specimen offish ( Gorcoonus); from l\lirme·
sota.
Sw·i ft, ,Jereniiah. Flint lance head taken from a whale in Northern
Pacific.
Swift, Josiah. Collection of whaling apparatus.
Sym,,mes, Francis M. Cast of stone pipe and loan of stone pipe," baby's
foot," specimen of fresh water mussel; from Indiana.
Syracuse Ohilled Plow Company. Exhibit of chilled plows and comp0·
nent parts.
1aver & Gordon. Specimens of whale boat fittings; broken whale-boat
davit; one try-pot of one hundred an<l eighty gallons; cracke<l.
Talbot, D. H. Mounted skin of swallow-tailed kite (Elanoidesforficatu.s);
from Iowa.
:Tandy, 11/. Specimens of Indian relics; from Iowa and Illinois.
Tate, J. (through Dr. Timothy E. Wilcox). One pair of mule-deer antlers
( Cerv us macro tis) ; from Idaho Territory.
Taylor, B. F. Specimens of Indian relics; from Maryland.
Tayl0r, Dr. F. \V. Specimen, iu flesh, of a golden pheasant ( GhrysoStone, Livingston.

wphus pic;tus).
ll. ~fo;. ~6--17
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Taylor, Martin S. Specimens of miuerals (galena in limestone); from
Ohio.
Taylor, Prof. William B. Specimen of small pouch made of grasses.
'T aylor, William J. Specimens of fossils; from Florida.
·Teague, Samuel J. Specimens of plant bulbs; from Florida.
'.Xegler, Henry. Specimen of malformed hen's eggs; from Washington,
D.O.
Teaing, Charles. Specimen of cow-fish (Ostracion quadricorne); from
Georgia.
Tennessee Historical Society. Specimens of stone relics; fl~om Tennessee.
(Loaned.)
Thayer, A. H. Specimens of feathers of an American eider duck
( Somateria rnollissima dresseri) ; from Massachusetts.
Thompson, Franklin. Model of" Muscongus Bay lobster boat"; from
Maine. (Purchased.)
·
Thornpson, H. H. Specimens of fresh fish ( Goregonus artedi), and fresh
salmon (Salmo salar rn,r. sebago); from New York.
Thompson, John H. Specimen of fish-hook made of pearl shell; from :F iji
Islands. Idol and native gourd ornament; from au.i8land southwest
of New Guinea.
Thomson, J1f. H. Specimens of pottery from graws, and bottle of lmffalo gnats; from Arkansas.
Thurber, Prof. George. Specimen, in flesh, of ci11uamon bear; from
mountains of \Vesteru Peun~ylvania.
T/iturber, H. F'. and F'. B., & Go. Rxl1ibit of canned YcgetalJles, samples
of teas, coffees, spice , etc., and fruits.
Todd, A-urtlius, Specimens of mammal ski11s (SpermophUus Reecheyii),
with bones ( Sciurus jossor, Tamias Townsendii, Sci1.trus Douglassii, and
8perm,nphilus Beeclteyii), etc. ; from Oregou.
To, ,ker, lVill-ia1n Wallace. Specimens of stone relics, sample of gravel,
awl pierced tone ta.blet, box of stone relics (loaned); from New York.
Topl(ff", Ely d; Go. Specimens of wood-wmk n 'e<l in tlle manufacture of
lm;.!gie.· ; from Ohio.
'lou·n e, F. H. Pair of iron mokls for ca8til1g old-fasl.iioned pewter
poeus.
Townsend, Henry A. Specimens of oysters; from Long Islarnl.
Tripp, St y1 hen A.
ix: p c1mcns of whale-boat fittings; from Massaelm:-

t ,.

·P

1:i1 H'll <

r i11 , t> • ('Lucan ts claphu&); fro111 T xa .

REPORT ON NATIONAL MUSEUM.

259

Turner, L. M. Specimens of birds' skins, natural history, and tank of
alcoholic specimens; from Hudson Bay Territory.
Turner, Otto A. Specimens of bniiding stones; from Illinois.
Turner, Ross. Model of ship" Il Sultana," built in Venice between the
years 1850 and 1860. The vessel was lost at the battle of Lissa.
Union Iron Oornpany. Collective exhibit of manufactured iron.
United States Stamping Company. Two boxes of stamped tinware.
University of Alabama. One box of Indian relics. (Loaned.)
Upha,m, E. P. Eight rude s1one implements; from District of Columbia.
Upton, George. Collection of manufactured glue ..
Vail, Master Stevie. Two living specimens of young alligators; from
Florida.
Vanderburg, ltfrs. J. H. Flint spear head; from Fort Ticonderoga, N. Y.
Vtin Fleet, Dr. M. N. Specimen of stone implement and specimen of
gypsum from which was made the famous "Cardiff Giant"; from Nebraslra.
Van Sinderen, Adrian. Secti~n of meteorite.
Van-Sant, H. H. One box of shell oysters; from Somers Point, N. J.
VtiSey, Dr. George. Specimens of agaYe paper; from Mexico.
Verrill, Prof. A. E. (for . U. S. Fish Commission). :Fourteen boxes, one
tank of alcoholic invertebrates; from coast of New England.
Von Berlepsoh, Hans. Collection of one hundred and t.hirteed European
birds' skins.
Von FJpps, P. M. One box of concretions; from New York.
Vttlcanized Fibre Company. Seven samples of crude and manufactured
·rnlcanite.
·
Walke, E. H. Alcoholic specimen (Amblystoma opacum); from Maryland.
,
Walker, Hon. R. J. C. Specimens of minerals.
Walker, S. H. Specimen of mineral; from Maryland.
Walker, S. T. Specimens of Indian relics and roots of the countie
plant; from Florida.
Wallace, John. Specimen of baboon, in flesh.
Ward, Prof. H. A. Specimens of fossil crabs; from the Isle of Hainan,
Gulf of Tonqoin.
·
Ward, Prof. L. F. Specimens of anthracite coal; from Rhode Island.
Ware, John D. Specimens of a root; from vicinity of Hot.Springs, Ark.
Warren&; Oo. Three specimens of Oaulolatilus microps; from Florida.
Washington, Oharles H. S1~ecimen of red fox ( Vulpes .fulvus); from Virginia.
Wa-shington, D. C.:
Depa,·tment of A.griculbure. One box of materia medica. (See under
~
name of Dr. George Vasey.)
Census Office. Four hundred and se,en specimens of building stones;
from vnrions States and Territories. Soo nnder name of R. Pumpel/;y.
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Washington, D. 0.-Continued.
Geological Survey, J. W. Po,well, United States Geologist. Ninety-eight
trays of fossils; from Rocky Mountains. Specimens of building
stones; from Wyoming. Minerals; from Arizona and New Mexico.
Geneml Land Office. Forty-six hand specimens of building stones.
(See under names of 0. W. Holcomb, John Wasson, and Spec-ial.Agent
James Bell.
United States Commission cf Fi8h and Fisheries, Prof. Spencer F. Baircl,
Oommissfoner. About 360 packages of zoological collections; from
the Atlantic, Pacific, and Gulf Coasts, made by Prof. A. E. V crrill,
Richard Rathbun, David S. Jordan, Charles H. Gilbert, G. Browu
Goode, James E. Benediet, Col. Marshall McDonald, T. B. Ferguson, Dr. T. H. Bean, with large numl>er of fishing and wliale-boat
:fittings, collected by James Temple Brown, Joseph W. Collins, H.
C. Chester,R. Edward Earll,and A. Howard Clark. (See also under
names G. Brown Goode, M. McDonald, James E. Benedict, H. 0.
Chester, Jos. W. Collins, A. Howard Olark, Frank N. Clark, Frank
L. Donnelly, Gt orge H. H. Moore, John A. Ryder, Livingston Stone,
James G. Swan and Prof. A. E. Verrill. Also co11ection of sernral
hundred specimens of fodian ::;tone imµlements and relies made uy
the Unite<l States Fish Oommissio11; from viei11ity ·of .i\lenemsha
Bight, and Marthas vineyar<l, assh;tetl by Willard N;ye, jr., of New
Bedford, Mass.
Navy Department. (See un<ler uames of Co:wmodore John G. Walker,
Oapt. T. }I{. Ramsey, J. R. Eastma,n, R. L. Newcomb, Dr. J. F.
Bransford, Dr. Ihom,as 0. Craig, D. Will-iam H. Jones, Pa,ymastlr
(}eorge H. Reed, Ensign M. L. Wood, Ernest Wilkinson, Lieut. 0. B.
Sigsbee, F. 0. Dale.)
,~tate Department. Four boxes of cotton samples; from the International Cotton Exposition at Atlanta, Ga., 1881.
Treasury Department, United Statea Revenue Marine. (See under
names of Lieutenant Elliott and Capt. J. C. Mitchell.)
War Department, Signal service. One kyak, one bundle arnl nine
boxes of ethnology. (S e al o under name of Jol,,n J. McLean and
L. M. T1irner.)
Surgeon-Ge11eral's Office. (See under names of Drs. Jos. N. K. Coraon
and Elliott Coues.)
United 'tates Army. {
nn<l r name of Capt. Chas. Benrlirc, Ool.
A. G. Braok-ett, Col. R. T. Burr, Uapt. H. S. Hawkins, .Acting Qu,arma ter . B. Holabird, First ergeant William H. Hudson, Jla,ior
William. .A. Kobbe, General Jll. C. Meigs, Oapt. R. H. Pratt, Uol . .A.
F. I, ·k ll Drs. R. W. 1/1:ufeldt, and Henry O. Yarrow, aml Timothy E. Wil ·o:c lAetd. '. A. lVilliams.
f mineral ; from Ariwna.
" n ' riginal" Powhatan clay pipe ; from Vir-
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Watts, H. L. Model of reach boat; from Maine. (Purchased.)
/
Weaks, P. B. Specimen of tertiary lignite ta.ken from stump 30 feet
below surface; from Louisiana.
Weaver, GeorgcB., &i Go. Specimens of fresh fish (Amiacalva, Lota ma.culosa); from New York.
Webb, W. H. Seven models of ships; from New York.
Webster, nr. w. Six papier-macbe lay figures and one papier-mache
head.
·
Weems, Rev. T. D. Specimens of Indian implements; from Illinois.
Weidman, A., & Go. (through Thomas Donaldson). Two boxes of masks.
Wells, J. G. Specimen of insect; from Grenada, West Indies.
Wesleya.n Uni1;ersity. Five specimens of musical instruments, cornet,
ophicleide, trombone, and clarion et. '' Marim ha;" from Venezuela.
Wha.rton, Joseph. Specimen of cooking vflssel made from rolled nickel
on iron; manufactured in Germany. Samples of pure nickel rolled in
sheets and on iron; from Pennsylvania. .Also an exhibit of nickel ore
and products; from New Jersey.
Wheeler, Charles Le Roy. Collection of shells; from New Jersey.
Whipple, 8. C. Specimens of biotite granite and quartz porphyry; from
Colorado.
White, Dr. G.A.. Box of land shells; from Indiana. Specimens ofchalk;
from Dakota. Fossil plants; from Colorado;
Whittington, G. N. Specimen of ore.
Whitman, J. L. Product of artificial planting of Stizosted-iU1n vitreum
var. Salmoneurn; from Kansas.
Whitall, Tatum & Go. Two barrels, six hogsheads, arnl nine boxes, samples of glass bottles, etc.; also apparatus used in making.
Wiggins, John B. Specimens of clay, fossils, stone pestle, slag, iron
pipe or wrench, and living specimen of fox ( Vulpes fulvus); from New
York. Soapstone cup and tomahawk; from Virginia.
Wilcox, Crittenden &i Oo. Box of fishing- apparatus; from Connecticut.
Wilcox, Joseph. Specimens of stone relics and implement; from Florida.
Wilcox, Dr. Timothy E., U. S. A. Two pairs of antlers; alcoholic mammals ( Oervus macrotis, A lees americanu.s, Thomomys talpo«les), and two
mice, piece of stone pestle and fossil bone, bag of kinnikinik made
by the Cheyenne Indians, specimen of butterflies (Papilio turnus, Dandus archippus)? pair of antelope prongs ( 4.ntilocap'ra americana),
Rpecimen of Trochilus alexandri, Jnv.; from Idaho. One of skin of
A mpelis garrulus; from N evae.a.
Wilcox, W. A. Specimen of fish basket, two currycombs for cleaning
fi lJ, used .by New England fish dealers. One fresh specimen of cusk
( Brosmius brosme), and thrf)e negatives of warehouses and wharfs at
Bo 'ton; from MassachusettR.
Wil<l, George H. Specimens of alceholic striped bass (Rocc1l8 sa.xatilis);
from the headwaters of North Shrewsbury River, New Jersey.
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Wilder, Miss Mary. Specimen of mineral; from Tennessee.
Wilkinson, Ernest, U.S. N. Specimens of rocks, lava, etc., and alco
holic specimens of star-fishes, sea-urchins, crustaceans, and mollusks;
from Alaska and Greenland.
Wilkins, Mrs. L. J. Seventeeu specimens of building stones; from various localities. ·
Willard, S. W. Specimen of bird-skin ( Vireo Philadelphia); from. Wisconsin.
Willetts, James 0. Specimens of alcoholic fishes, (Argyrosomus, sp.);
from New York.
Williams, O. A. Eleven specimens of whaling apparatus.
Williams, Lieut. 0. A., D. S. .A. Package of butterflies.
Williams, Dr. Edward H. Carvell panel (dragon); from Buddhist
temple in the interior of Japan.
Williams&; Page. Specimens of railroad and steamship lamps; from
Massachusetts.
Williams, W. Specimen of Blepharis crinitus; from Connecticut.
Williamson, W. A. Box of insects, with cells; from Toronto, Canada.
Wilson, Mrs. Reiley (through John B. Wiggins). Specimens of fossils;
from New York.
Wiltheiss, 0. T. Specimen of an inscribed stone; from Ohio. (Loan.)
Wing, L. and W.R. Fifteen specimens of whale-boat fittings, and one
specimen of baleen; from Massachusetts.
Wise, Morgan R. Two specimens of gold-bearing- quartz; from Virginia.
Witherow, Jos. M. (through Edward Nichols). Specimen of stone implement, boat-8haped; from North Carolina.
Wolff, A. Specimen of hematite; from 0al~fornia.
Wolle, sr., A. Mounted specimen of Mareca penelope, shot near Baltimore; eggs of 0allipsittacus novre-hollandire, laid in confinemeut;
specimen of Pionias vioiao&us; from Demerara; and birds' skins; from
South America.
Woltz, George. Clarionet without mouth-piece, and one mouth-piece for
A and B flat.
Women's Silk-0ulture .Association, Philadelphia. Frame and three sample of American grown and manufactured ~ilk.
Wood, Brightman & 0o. Two jacket-lamps, powder-horn, blubber-room
lamp, blow-horn for whale-boat, boat and cook's lanterns, and deckp il; fr m Ma achu etts.
Woode E. and 0.
oll tion of hair and clothes brushes · from New
Ork.
'
Woo
eory .
f c rnigated and creased leather. ·
Wood ill.
l oh lie pecimens of fishes (Batrachus tau,
··atus C'IJturus chrysur11,S, Diabasis formosi,s);
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Wood, Sir William, Egypt. One large mo8aic li011
tennial Exhibition at Philadelphia, Pa.; valu <l
Wood, W. M., U. S. N. Specimens of fre h bad (
from Potomac RiYer.
Woodbury, J. G. Alcoholic speci111e11s of strip cl ba
with parasites, ( Livoneca); from California.
Wooclward, W. Ellfott. Two stone mortar,, arnl J i
tracing of rock carving; from Massudmsetts.
lfooster, 11. F. Specimen, in fiesll, of a bat; fr rr
n 11 ' ·ti ·t t ·
Wooten Well Oom,pa-ny. Four demijohus of mineral , ·at r · fr u '
Wright, Harriwn. Specimen of sunfisll (Lepomis gibbo ·11.'i) • fr t
sylvania.

Wright, H. L. Alcoholic specimen cf fh;ll; from . Wa 11ingt 1
Wright, Reuben.. Specimen of living horned-frog (Phyn ·om
tum); from Texas.
Yancey, B. M. Package of rocks; from Virginia.
Yarrow, Dr. H. 0. Two stone implemeuts; from Nortll , r Jim.
Yeates, W.R. Three specimens of fossils; from New York.
York, William F. Collection of clay concretions; from
d, al
th
headwaters of the Connecticut River.
Zeledon, Jose 0. OHe box of stone images, pottery, celt~, fr, ~m
pottery, and one box of insects; from Costa Rica.
Zoological Society, Philaddphia, Pa. Specimen of vultnrine Guin ,, .f, l
(Numida vulturina); from West Africa.
Zorn, George, &i Co. Two boxes of wood and clay pipes; over 300 st 1 •

ACTS AND RESOLUTIONS OF CONGRESS RELATIVE TO THE
SMITHSONIAN INSTITUTION, NATIONAL MUSEUM, ETC.
IN CONTINUATION FROM PREVIOUS REPORTS.

APPROPRIATIONS FOR FISCAL YEAR ENDING JUNE

30, 1882.

Furniture and fixtures, National Museum .-To expedite the work of
constructing the exhibition cases in the new building for the Na,tional
Museum during the present fiscal year, thirty thousand dollars.
(Deficiency appropriation act, March 6, 1882. Statutes, xxii, p. 10.)
Fire-proof building for National M1tseum.-Tu pay Thomas J. Hobbs
for disbursing the appropriations for the construction of tbe National
Museum building·, under appointment of the Secretary of the Treasury
of March 28, 1879, two hundred and fifty dollars, in full satisfaction
therefor.
(Ddiciency appropriation act, August 5, 1882. Statutes, xxii, p. 274.)

APPROPRIATIONS FOR FISCAL YEAR ENDING JUNE

30, 1883.

Prcservatirm of collections, National Museum.-For expense of heating,
lighting, and telephonic and electrical service for the new Museum building, six thousand dolhrs; for the preservation and exhilJition of the collections received from the surveying and exploring expeditions of the
Government, and other sources, including salaries or compensation of
all necessary employes, seventy-five thousand dollars; for expense of
tran ferriug to Wa hington the collections presented to the Uuite<l
State at the clo e of the Permanent International Exhibition, in Philadelphia, including neces ary expenses already iucurred for the purpose,
ten thoa 'and dollars. Total, ninety-one thousand dollars.
(Sundry ch-il appropriation act, Augu t 7, 1882. Statute·, xxii, pp.
33 ... , 333.)
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the payment by the recipients of the cost of preparation for transportation aud the transportation thereof.
(Sundry civil appropriation act, August 7, 1882. Statutes, xxii, pp.
332, 3:33.)

Furniture and fixtures, National JJfoseum.-For cases, furniture, and
fixtares required for tbe exhibition of the colJections of geology, mineralogy, natural llistory, ethnology, and the industrial arts, belonging
to the United States, and for salaries or compensation of all necessary
emp1oyes, sixty thousand dollars.
(Suu<lry civil appropriation act, August 7, 1882. Statutes, xxii, p.
332.)
North .A.merica.n ethnology, Smithsonian Institution.-For the purpose
of continuing ethnological researches among the North American In-

dians, under the direction of the Secretary of the Smithsonian Institution, including salaries and compensation of all necessary employes,
thirty-five thousand dollars.
(Sundry civil appropriation act~ August 7, 1882. Statutes, xxii, p.
332.)

International e:cchanges, Smithsonian Institution.-For expeuses of the
international exchanges between the United States and foreign countrie~, in accordance with the Paris convention of 1877, including salaries
and compensation of all necessary employes five thousand dollars.
(Sundry ch'il appropriation act, August 7, 1882. No. 217; Statutes,
xxii, p. 332.)
Tfo t Department.-For the transportation of reports an<l maps to foreign countries, through the Smithsonian Institution, three hundred dollars.
(Sundry civil appropriation act, Augu~t 7, 1882. Statutes, xxii, p.
310.)

Raval Observatory.-For payment to Smithsonian Institution for
freight on Observatory publications to be shipped to foreign countries
during the fiscal year 1883, three hundred and thirty-six dollars and
twenty-five cents.
·
(Legislative, exccuth-e, and judicial appropriation act, August 5, 1882.
Statute~, xxii, p. 245.)

APPROPRIATIONS FOR FISCAL YEAR ENDING JUNE

30, 1884.

International exchanges.-For international exchanges, Smithsonian
Institution: For expense of the international exchanges between the
United States and for ign countries, in accordance with the Paris con-
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vention of eigl1teen hundred and seventy-seven, including salaries and
~ornpensatiou of all necessary employes, seven thousand five hundred
dollars.
(Sundry civil appropriation act, l\larch 3, 1883. Statutes, xxii, p. G03.)

International exchanges, Navy Department.-For payment to Smithsonian Institution for freight on Observatory publications sent to foreign
countries, tLrec lmndred and thirty-six d_o llars.
(Legislatirn, executive, and judicial appropriafam act, March :{, 1883.
Statutes, xxii, p. 618.)
War Departmcnt.-For the transportation of reports and maps to foreign countries: For the transportation of reports and maps to foreign
countries, through the Smithsonian Institution, three hundred dollars.
(Sundry civil appropriation act, March 3, 1883. Statutes, xxii, p. 555.)
Transfer of centennial collections, Treasury Department.-To complete
the transfer and preparation of the Philadelphia collections presented
to the United States at the close of the permanent international exhibition in Philadelphia, including necessary expenses already incurred, four
thousand one hundred and twelve dollars and eighty-two cents.
(De:ficien,~y appropriation act, March 3, 1883. Statutes, xxii, p. 584.}
Fire-proofing Smithsonian Institution.-For completing the reconstruct.ion, in a :fire-proof manner, of the interior of the eastern portion of the
~mithsonian Institution, :fifty thousand dollars.
(Sundry civil appropriation act, March 3, 1883. Statutes, :nii, p. 628.)
North .American Ethnology.-For North .American Ethnology, Smithsonian Institution: For the purpose of continuing ethnological researches
among the North .American Indians, under the direction of the Secretary
of the Smithsonian Institution, including salaries and compensation of
all necessary employe , forty thousand dollars, cf which three thousand
dollars shall be expended for continuiug and completing the compilation
and preparation of a stati tical atlas of Indian affairs by C. 0. Royce,
under the direction of the Bureau f Ethnology, Smithsonian Institution
which shall be imm diat 1y available.
(Sundry civil ap ropriation act, March 3, 1883. Statutes, xxii, p. 628.)
ational Museum.-For furniture and :fixtures

·ivil appr pri ti n ct, March 3, 1 3.
H " t ·no

a, d

Lightiug

tatut:e , xxii, p. 628.)

ational Mu.seum, etc. - or heating and lighting
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the Natio11al Museum: For expense of heating, lighting, and telephouic
and electrical service for the new museum building, six thousand dollars.
(Sundry civil appropriation act, March 3, 1883. Statutes, xxii, p. 629._)
Preservation of collections.-For the prese-rvation of collections of the
National Museum: For the preservation and exhibition of the collections rectived from ~1rveying and exploring expeditions of tbe Government, and other sources, including salaries or cornpensatious of all
necessary emploJes, ninety thousand dollars.
(Sundry civil appropriation act, March 3, 1883. Statutes, xxii, p. 029.)
· Armory building.-For the preservation of collections of the National
Museum in the Armory building: l!-,or care of the Armory buildings and
grounds, and expense of watching, preservation, and storage of the <l uplicate collections of the Government and of p.ropertj· of the United States
Fish Commission contained therein> including salaries oi· compensation
of all necessary employes, two thousand five hundred dollars. Aud the
distribution of duplicate specimens of the National Museum and Fi~h
Commission ma.y be made to colleges, academies, and other institutions
of learning, upon the payment by the recipients of the cost of preparation for transportation and the transportation thereof.
(Sundry civil appropriation act, March 3, 1883. Statutes, xxii, p. 629.)

INAUGURA.'.l'ION OF THE HENRY STATUE.

[No. 16.] Joint resolution accepting th.e invitation of thQ Regents of the Smithsonian Institute to attend the inauguration of the statu~e of JOSEPH HENRY.

Whereas, in a communication from Spencer F. Baird, Secretary of
the Smithsonian Institute, Congress was informed that iu accor.<lance
with an act of June first, eighteen hundred and eighty, the bronze
statue of Joseph aenry, late Secretary of the Smithsonian Institution,.
had been completed; and whereas in the same communicatiou, Congress was respectfully invited to be present on the occasion of its formal
presentation to the public upon Thursday the nineteenth of April next,
Therefore be it ·
Resol'Ved by the Senate and House of Represer.taUves of the U,nited
States of America in Congress asJ:Jtmblca; That the said invitation be
and the same is hereby accepted by the Senate and House of Representatives; and that the President of the Senate select seven members
of that body; and the Speaker of the House of Representatives :fifteen
members of that body to be present and represent the Congress of the
United States, upon the occasion of the presentation and inauguration
of s~id statue.
(Approved February 24, 1883. Statutes, xxii, p. 639.)
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PRINTING CENTENNIAL EXHIBITION REPOR'I.'.

[No. 21. l Joint resolution to print five thousand copies of the report of the Board
on behalf oft.he United States Executive Departments at thEI International Exhibition
of eighteen hundred and sevesty-six.

Resolved by the Senate and House of Representatives of the United
States af America in CongresR assmnbled, That there be printed ·and
bound, in continuation of the series of volumes heretofore published by
Congress under joint resolution of June twentieth, eighteen hundred
and seventy-nine, contaiuing the final report of the United States Oen.- tennfal Commission on the International Exhibition of eighteen hundred and sm·enty-six, and uniform therewith, five thousand copies of
the report of the Board on behalf of the United States Executive Departments at said Exhibition, being the report which was submitted to
Congress by the Presi<lent of the United States, by special message of
February ninth, eighteen hundred and seventy-seven, and again in his
annual message of December third, eighteen hundred and seventyseven, of which number three thousand copies shall be for the House,
one thousand copies for the Senate, two hundred copies for the Smithsonian Institution for distribution to such foreign governments and
others as made contributions from such Exhibition to the National
Museum, three hundred copies for the late members of said Board, and
five hundred copies for distribution by the lcLte president of the Centennial Commission, the printing to be done by the Public Printer,
under the supervision of the late chairman of said Board, upon whose
order may be allowed by the Public Printer to the late secretary of the
Board not exceeding three hundred dollars for services to be performed,
and incidental expenses to be incurred in connection therewith : Prov-ided, That the photographic views of the Government exhibit accompanying the manuscript report shall not be printed or reproduced for
the publication herein authorized.
(Approved March 3, 1883. Statutes, xxii, pp. 64-0, 641.)

0
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Be it enacted by the Senate and House of Representatites of the United
States of America in Congress assembled, That all articles which shall be
imported for the sole purpose of exhibition at the Southern Exposition
at Louisville, Kentucky, to be held in the year eighteen hundred and
eighty-three, shall be admitted without the payment of duty, or of customs fees or charges, under such regulations as the Secretary of the
Treasury shall prescribe: Provided, That all such articles as shall be
sold in the United States, or withdrawn for consumption therein, at any
time after such importation, shall be subject to the duties, if any, imposed ou like articles by the revenue laws in force at the date of importation: And provided further, That in oase any articles imported nuder
the provision of this act. shall be withdrawn for consumption, or shall
be sold witl10ut payment of duty as required by law, all penalties prescribed by the revenue laws shall be applied aud enforced against
such articles, and against the persons who may be guilty of such withdrawal or sale.
SEC. 2. That medals, with appropriate device, emblem8, and inrnriptions, commemorative of said Southern Exposition, aud of the awards
to l>e made to exhibitors thereat, be prepared at s , me mint of the United
States, for the l>oard of directors thereof, subject to the provisions of
the fifty-second section of the coinage act of eighteen hundred aud seventy-three, upon the paymeut of a sum not less than tlie cost thereof;
and aU th~ provisions, whether penal or otlienYise, of said coinage act
against the couuterfeiting or imitating of coins of the United States
shall apply to the medals struck and issued under this act.
SEC. 3. That with the approval of the director of tlie National l\Iuseum, any portion of the collections thereof may be. exhibited ' at said
Southern Exposition, permission to remove the sa1i:le from the National
Museum being hereby granted: Provided, That said removal cau be
made without loss or expense to the Governmeut. An<l. upon. the same ·
conditions permission is also grauted for the exhibition of articles in
charge of other Bureaus and Departments of the Government.
SEC. 4. That upon the passage d' this act the Secretary of State
shall notify the consuls, consular agents, and other representatives of
our Govcrument in foreign countries of the time an<l place of holding
said Southern Exposition, together with the fact that all articlt-•s intended therefor will be admit.ted fre~ of duty, as lJrovided herein.
, (LegislatiYe, executive, and judicial appropriation act, March 3, 1883.
Statutes, xxi1, pp. 481, 482.)

LONDON FISHERY EXHIBITION.

[No. 49.J

concerning an International Fi!lhery Exhibition to b0
h eld at London, in May, eighteen hundred and eighty-three.

JOINT RESOLUTION

Whereafll the Government of the United States has receiv~ official
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intimation from that of Great Britain that it _is proposed to hold an International Exhibition of Fish, Fisheries, and Fish Products at London
in May, eighteen hundred and eighty-three, whereat the representation
of the United Stafos is invited; and
Whereas, also, by its action as a Government, and by the active enterprise of merchants, :fishermen, and inventors and the researches of
men of science in this country, the United States bas attained and l1olds
.a prominent place in all that relates to the development of the great
fisheries industries, the extension of the great commercial relationship
with other countries based on the exportation of prepared fish products;
which now forms an important factor in the national wealth, the artifi-cial propagation of food fishes, aud the re-stocking of depleterl :fishing
water~, and it is expedient that the industries and interests thus concerned should be adequately representerl on the occasion: Therefore,
Resolved, by the Senate and House of Representatives of the United States
-0/ America in Congress assembled, That the invitation of the British
Government be accepted, and tb~t, under the auspices of the Department of State, the United States Commissioner of Fish and Fisheries
be, and he hereby is, instructed to prepare or cause to be prepared a
complete and systematic representative exhibition of the fisheries of
the United States, in which shall be shown the following: A series of
fishing grounds; a full series of the principal sea and fresh-water fishes,
shell-fish, sponges, and so forth, and other ·useful inhabitants of the
waters of the country (either as specimens, casts, or illustrations); specimens of models of the various kinds of gear, apparatus, boats, and so
forth, used in their capture; a full collection of articles showing the
commercial and economic uses of the fishes and other water anirnals,
which shall include, besides the samples and specimens, models and
other representations of appliances used in their preparation and preservation for food as well as for purposes of nse and ornament., such as
dried, smoked, and canned fish, and so forth; · oils, fertilizers, manufactured shells, corals, sponges, and so forth; also a, full series of articles,
or models i,hereof, showing the economic condition of our fishermen,
s..w·h a lothing and other personal outfit, models of dwelfing housc3,
and o forth; a collection of documents show ing the present condition
of fish ry 1 gi lation; also specimens, models, and illustrations of the
apparatu u ~d in artificial hatching and bl\eeding of fl ·h, oy ters, and
o fi r b · mod 1 of liatcb ri
pond , fish ways, trau portation car ,
Y ·
l an l o f r h; tati ical map howiug the range, a bunda_nce,
nd
f r b f nr fi ll , and o forth; al o such otlter fa •t , apparape iru n and
forth, a ma, b needed to coin- ya corhi rannh f th nation' industriP-s.
wi h h ap r al of tb Dire -tor of th Tational Turro t I rti n f th c ll ctions th reof may be u tl in tu
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the same from the National' Museum being hereby granted. And the
Oommissioner of Fish and Fisheries is hereby authorized to obtain, by
exchange or otherwise, such procurable objects from other exbibits in
London as may tend to perfect the permanent fishery exhibit of the
U11ited States National Museum.
SEC. 8. That it. shall be the duty of the United States Commissioner
of Fish and Fisheries to present to Congress a detailed report of the
present condition of the European fisheries, with information as to any
methods by which those of the United States can be modified or impro,·ed, as well as any sugge~tions he may deem pertinent in regard to
iucn\asing tbe exportation of fishery products from the United States
to foreign countries.
SEo. 4. rrhat the United States Commissioner of Fish and Fisheries
is hereby authorized to represent the United States at the exhibition
in ,juestiou, either in person or by a deputy to be appointed by the
President of the United States, together with such assistants as he may
recommend as nseful in carrying out the proposed participatfon of the
Uuited States at the exhibition.
SEC. 5. Tllat in order to defray the expenses of the collection, preparation and packing- of the exhjbit authorized, its transfer from and to
the Uuited States, its installation and supervision, in London, and such
other incidental expenses as may of necessity arise, there is hereby appropriated, out of any money in the Treasury of the United States not
otherwise appropriated, the sum of fifty thousand dollars, or so much
thereof as mn.y be required, to be immediately available, and to be P-xpe11ded by the United States Commissioner of Fish and Fisheries, under the direction and regulations of the Department of State.
(Approved July 18, 188~. Statutes, xxir, pp. 387-389.)

Wl'l'HDI?.A WAL OF S:OilTHSONIA.N DEPOSIT.
CHAP_.

4a11. An act for the relief of Mary E. Thomson..

Be it enacted, &ic., That Mary E. Thomson, mother of Passed Assistant Paymaster Curtis H. Thomson, United States Navy, deceased, be,
and is hereby authorized to accept, first, a portrait, in frame, of Her
Hoyal Highness, the Princess of Siam; second, a silvei: enameled cig;..'lr
case; tllir<l, a match-box and tray of Siamese work, the .same being
pre~cotQd t@ sai<l Curtis H. Thomson, in bis Jifotirne, by the King of
Siam, and 110w ou deposit in the Smithsonian Institution.
(Approve<l August 8, 1882. Statutes, xxii, p. 738.) ·
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DISTRIBUTION OF PUBLIC DOCUMENTS.

Resolution of the House of Representatives, August 8, 188'2.

Resol-ved, That the Librarian of Congress, the Secretary of the Smithsonian Institution, and the Superintendent of Documents, Department
of the Interior, be aud they are hereby requested to compile tlrn laws
and reg·ulations now in force governing tb.e printing and distribution of
public documents; to prepare a tabulated statement showing the number of documents printed by order of Forty-1::dxtll arnl the first se8sion
of the Forty-seventh Congress, and under general laws now i11 force,
and the disposition directed to be made of the same; and to report what
reductions ~l10uld be made in the number of such documents, and to
present 1:mch other information at their command relating to pul>lic
documents as will tend to promote judicious legislation nml submit tlrn
draft of a bill to provide for tlie printi11g and tlistrilmtiou of <loeumeuts,
and they shall report to the House at the l>egiuning of tile uext session.

GENERAL APPENDIX
TO THE

SMITHSONIAN REPORT FOR 1882.
273

H. Mis. 26--18

ADVERTISEMENT.

The object of the GENERAL .APPENDIX is to furnish summaries of
scientific discovery in particular directions; occasional reports· of the
investigations made by collabor~tors of the Institution; memoirs o~ a
general character or on special topics, whether original and prepared
expressly for the purpose, or selected from foreign journals and proceedings; and briefly to present (as fully as space will permit) such papers
not published in the "Smithsonian Contributions" or in the "Miscellaneous Collections" as may be supposed to be.of interest or value to the
numerous correspondents of the Institution.
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RECORD OF SCIENTIFIC PROGRESS FOR 1882.
INTRODUCTION.
While it has been a prominent object of the Board of Regents of the
Smithsonian Institution, from a very early date in it& history, to enrich
the annual report required of them by law, with scientific memoirs i11ustrating the more remarkable and important developments in physical
and biological discovery, as well as showing the general character of
the operations of the Institution, this purpose had not been carried out
on any very systematic plan. Believing howeyer that an annual report
or summary of the recent ad·rnnces made in the leading departments
of scientific inquiry would supply a want very generally felt, and would
be favorably received by all those interested in the diffusion of knowledge, the Secretary bad prepared for the report of 1880, by competent.
collaborators, a series of abstracts showing concisely the prominent
features of recent scientific progress in astronomy, geology, physics,.
chemistry, mineralogy, botany, zoology, and anthropology.
The same general programme was followed in the report for 1881, excepting the account of geologic prog ress, which was necessarily omitted
in consequence of the illness and lamented death of Dr. G. W. Hawes,.
to whom the subject ha<l been referred. ·. In the record for the pmsent
year, Dr. T. Sterry Hunt, of Montreal, Canada, has supplied very acceptably this deficiency. .A sketch of geographical progress during
the years 1881 and 1882 has also been furnished for the present report
by Commander F. M. Green, U. S. N. The account of progress in
chemistry has been undertaken by Prof. H. Carrington Bolton, of
Trinity College, Hartford. The resume of progress in mineralogy, likewise unfortunately omitted in the report for 188 l (owing to the death
of Dr. Hawes, as above mentioned), bas this year been supplied by Prof.
Edward S. Dana, of Yale College, New Haven. The remaining contributors have continued their work, as heretofore.
With every effort to secure prompt attention to all the more important details of such a work, various unexpected delays frequently render
it impracticable to obtain all the desired reports in each department
within the time prescribed. In such cases it is designed, if possible, to
brillg- up de:ficiencie and supply them in subsequent reports.
The value of tbi annual record of progress would be much enhanced by
an enlargement of it scope, and t.he inclusion, not only of such branches
as mathematic , phy iology, pathology all(]. medicine, microscopy, &c.t
1
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but also of the more practical topics of agricultural and horticultural economy, engineering, mechanics, and technology in general; but
the space required for such larger digest seems scarcely available in
the present channel. The scientific resume, which in 1880 occupied 260
pages, and in 1881 extended to 330 pages, bas this year reached 400
pages. An efficient condensation of this matter does not seem easily
practicable.
It is hardly necessa.r y to remark that in a summary of the annual progress of scientific discovery so condensed as the present, the wl:!,nts of
the specialist in any branch can be but imperfectly supplied; and very
many items and details of great value to him must be entirely omitted.
While the studenn in a special field of knowledge may occasionally re·ceive hints that will b'B found of interest, he will naturally be led to
-consult for fuller information the orj gin al journals and special periodicals from which these brief notices or abstracts have been compiled.
The plan of devoting some 350 pages of the annual report to such a
-compilation is not designed to preclude the introduction into the '' Gen-eral Appendix," as heretofore, of special monographs or discussions
that may prove interesting to the scientific student.
SPENCER F. B.A.rnn:

ASTRONOMY.
By Prof. EDWARD S. HOLDEN,
Director of the Wash burn Obseri1atory.

'.rhis record of astronomical progress during the year 1882 is in continuation of that of preceding years and is prescuted. in the same form.
Abstracts of some of the most important papers of tlle year are given,
arranged under appropriate heads. To the professional astron~mer
they may serve as a conv~nient collection of rtviews and notes. But
their chief aim is to convey to the large and increasing class of those
interested in astronomy, and having some acquaintance with it, an idea
of its annuaJ progress. This object might be more directly attained by
writing' a connected account of the year's work without referring to
separate papers. It is, however, conceived that the present plan really
serves its purpose better.
·
While the progress of astronomy in general, as :well as that of other
sciences, is even and sustained if viewed from a distance, yet this progress is really made by steps and irregularly. It is of value to be able
to follow these steps one by one.
The writer has made free use of reviews which have appeared in
scientific periodicals, and especially of abstracts which he has himself
written.
NEBUL.lE, ETC.

Nebula in Orion.-The Naval Observatory has recently published a
monograph of the Central Parts of the Nebula of Orion (quarto, 230 pp.,
42 illustrations), by Professor Holden.
Part I gives a history of the various researches on the nebula of Orion,
in chronological order, from Cysat, 1618, to the observations of the
author in 1882. With this are given 38 wood-cuts, which are engraved
from photographs of the principal published (and unpublished) drawings. · A very fine drawing of Lasselfis here given for the first time.
Part II (pp. 108-197) gives the observations made by Professor
Holden at Washington and Madison in tho years 1874-1882.
Part III is a summary of all the observations arranged for compar·
ison.
Part IV gives the conclusions to be reached with regard to po·ssible
variations in the shape or brilliancy of its parts. These are, in brief,
that there have certainly been changes in the relative brightness of some
•:
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of the parts, but that no evidence exists of any changes of form other
than those which might be due to changes in relati~·e brightness.
These change8 in brightness ha,e been examined by the author by
photometric measures by means of an instrument devised by Prof.
Charles S. Hastings.
An addendiim gives a magnificent photograph of the nebula made by
Dr. Henry Draper, his last published work. The frontispiece is Bond's
beautiful steel engraving of the nebula, which was kindly furnished by
Professor Pickering.
Spectrum of Nebulci in Orion.-Dr. Huggins has succeeded in photographing the spectrum, of the nebula of Orion (March 7, ·1882,), and "in
addition to known lines" a strong line in the ultra-violet is shown. The
same thing ha<J also been done lJy Dr. Henry Draper, and from a private
letter we learn that he ,had made- four such photographs, which show
that two knots of nebulosity in tile bright mass just preceding the
trapezium have a continuous spectrum, and that there are traces of the
same in other parts of the nebula.
Dr. Huggins has obtained a fine photograph of the spectrum of this
nebula, which shows a new line A 3730, in addition to the four which he
has located iu the visible spectrum.
·
In this connection it may be worth while to correct a common, although a natural, error with regard to the question of the discovery of
the discontinuous nature of the spectra of nebulro.
In August, 18G4, Dr. Huggins investigated the spectra of nebulro before any other observer, and communicated the results to the Royal
Society on September 8, l f 6-!.
Secchi's observations of the spectra of nebulro are published in the
Oomptes Rendus of 186,i, and appear to be the record of an independent
discovery ; ce1 tainly they are usually so considered. That they are
not independent, may lJe seen from the fact that the results of Dr. Huggins were communicated to P. Secchi by Director Otto V. Struve, who
was at the time on a. mission to Rome. Secchi received the announcement with incredulity, but. as Struve insisteu on its correctness Seccbi
pointed on a nelJula and saw the gaseous spectrum for the first time in
consequence of this announcement. This may not seem important now,
but it is a portion of the history of astronomy, and if recorded at all,
it should be stated correctly.
FIXED ST.A.RS.

Dr. Gould's southern zones.-The second volume of the Cordoba observations is at last printed. (Vol. I was the Ura,nometria .Argentina.)
It contains the places of some 400 southern stars for the Ja.rge catalogue
of 30,000 southern stars, and also 128 zones, containing some 13,000
stars. This is the first installment of a very important work undertaken by Dr. Gould in 1870-'71; which was to prepare a zone catalogue
of the region of the sky from (and overlapping) Argelander's southern
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zones (which end at -31 O) to (and overlapping) Gilliss' zones, yet unreduced, which extend from the south pole to 25° S. P. D. and contain
some 27,000 stars.
All the observations (1871-1881) are now reduced, and they make a
grand showing.
Observations.

For the catalogue ....... _. . . . . . • . . . . . • . . . . . . . . . . . . . . . .
121, 00U
Fundamental stars .............•.......... , . . . . . . . • . . . . . . . 14, 000
In the zopes ..... -................. . ... _ _•. _... _........... 105, 000
Total ................ , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 240, 000
About half of these were made by Dr. Gould. himself. The total number of individual stars is about 73,000 in the zones and 30,000 in the
catalogue. The individual observations of the same star made in different years agree well, the average discordance being below os.10 in
R. A. and 2" in Declination.
·
One great obstacle to the rapid publication of tllese volumes is the
printing, which has to be done in Buenos Ayres. .A meteorological volume (Vol. II) has alRo just been issued. Dr. Gould. may be congratulated on the amount of work which be has accomplished in his ten years
of exile. His uranometry, his catalogue of fundamental stars, his large
catalogue of 3Q-35,000 stars, and his zones ma~e a showing of which
any observatory would be proud.
The state of our knowledge of the southern sky, so loug an unknown
region, is becoming satisfactory. The years 1870-1880 have seen great
advances. At the Cape of Good Hope, the late Royal astronomer, Mr • .
E. J. Stone, has printed three catalogues of first-rate importance.
1st. The Cape catalogue of 2,892 stars (epoch 1840) from Maclear's
observation~ (1834-'40).
· '
2d. The Cape catalogue of 1,159 stars .(epoch 18G0) from Maclear's
·
observations (1856-'61 ).
3d. The Caf>e catalogue of 12,441 stars (epoch 1880) from observations
by Mr Stone (1870-'80). Nearly all of Lacaille's D, 766 stars ha Ye been
reobserved for this last catalogtie.
From Melbourne we haYe a fine catalogue (epoch 1870) of 1,227 stars,
from observations made by Mr. White (under the direction of Mr. Ellery, Government astronomer) since the observatory was moved from
Williamstown.
Lamont's catalogue of 5,563 stars (many in southern declination) was
published in 1874 and Yarnall's, wbich contains some 6,000 southern
stars, in 1878. The next ten years will see the complete publication of
ScboenfelJ':::; Durchmusterung fi·om - 20 to - 23°; its extension from
-23° southwards by Prof. 0. Stone, the publication of Gilliss' zones (from
0° to 2u 0 S. P. D.) by Professor Harkness at Washington; aud of Goul<l's
80,000 zone stars, and ver.v possibly the pn b]ication in catalogue form
of the Washington zones (184G-'4D), containing 38,000 observations.
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Zone observations.-In Bessel's southern zones (+15° to -150) and
northern zones ( +15° to +45°) there are 75,011 observations of 62,000
stars. The actual time spent in obserYing was 868 hours, 18 minutes,
so that on the average a star was observed every 4l8.7, or at the rate of
83.64 stars per hour. Two observers participated, Bessel and Argelander. In Argelander's northern zones ( +45° to +80°) there were
26,424 observations of 22,000 stars. The actual time required was about
320 hours, and an obsen·ation w~s made every 43 8 .6 on the average,or
at the rate of 82.56 per hour. In Argelander's southern zones (-15° to
-31°) there were 23,250 observations of 17,600 stars. The time employed
was about"281 hours. On the average an observation consumed 43 8 .5,
or the rate was 82.75 stars per hour. In Argelander's, as in Bessel's
zones, two observers participated.
In the Washington zones (1846-'49) only one observer was employed
at each instrument. The rates are as follows: Meridian Circle Zones,
1846, 4,137 observations were made in 178h mm, or at the rate of
23.20 per hour; J\,l:eridian Circle Zones, 1847, 1848, and 1849, 7,388 observations were made in 227h 30m, or 32.52 per hour; Transit Zones,
1846-'49, 12,0~9 observations were made in 395h 55m, or at the rate
of 30.37 stars per hour; Mural Circle Zones, 1846-'49, 14,792 observations were made in 500h 27m, or at the rate of 29.55 stars per hour.
It thus appears that two observers working together will do one-third
more work than working separately.
At the Str~sburg meeting of the German Astronomical Society (September, 1881) reports were made of the progress of the zone observations as usual. These are epitomized as below:
Kasan: Observatory: Zone 80°-75°. This zone is nearly :finished.
Dorpat: Zone 75°-70°. All the declinations are reduced to 1875.0 and
the observations of R. A. partly reduced. The zone is almost completed.
Christiania: Zone 70°-65°. This zone is also nearly completed.
Hels-ingfors-Gotha: Zone 65°-55°. The observations are done and
ar~ now being printed.
Cambridge (U. S.): Zone 55°-50°. The observations were completed
in January, 1870, and required 633 nights for about 20,000 observations ..
The reductions will l>e finished in 1882.
Bonn: Zone 50°-40°. The final catalogue is complete as far as 3h.
Lund: Zone 40°-35°. The observations will be finished in 1882.
Leyden: Zone 35°-30° . The zones are printed, and the definitivecatalogue is in preparation.
Cambridge (England): Zone 30°-250, Eight hundred and twentyeight stars are yet to be observed.
Berlin: Zone 25°-20°. This zone is observed by Dr. Becker, and
80 per cent. of the observations are made.
Berlin: Zone 20°-15° . This zone is observed by Dr. Auwers, and is.
nearly completed.
Leipsic: Zone 15°-5°. The zone 150_100 has been completed for some:
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time. The zone 100_50, lately undertaken, will not be finished before

rns5.

Albany : -Zone ~5o_10. Some 600 observations are yet to be made,
17,000 having been made.
Nikolaief: Zone +1°-20. No reports were received. .
We learn from a recent letter of Prof. 0. Stone, director of the McCormick Observatory, that his Ditrchmusterung (or zone observation of
all the stars from the first to the tenth magnitude inclusive), from -23°
south wards, is progressing rapidly. The zones are 1° wide, and four
zones are nearly finished, so that pri~ting may commence this year.
Schoenfeld's ,Durchmicsterung (from -2° to - 23°) is also nearly ready
for publication.
Dejinitfre positions of the red sta,rs.-Part IV. of the Astronomical
Observations and Researches made at Dunsink, the Observatory of Trinity
College, Dublin, contains the mean places of 321 red stars, deduced
from observations made with the meridian · circle at Dunsink by Dr.
•T. L. E. Dreyer.
The work contains about 1,140 observations of the 321 stars, each of
which has been observed on the average three and a half times. Of
these obs~rvations, 445 were made by Dr. Copeland in 1875-'76, and
the remainder by Dr. Dreyer in 1878-'80.
The epoch of the catalogue is 1875.0, and the system is that of the
Astron. Gesell. zones, so that subsequent comparisons will be easy.
The work begins with an account of the Pistor & Mart.ins meridian
circle. Its aperture is 6.38 inches, focus 8 feet. The power use,l has
been 180. This circle is similar in design to those of Ann Arbor, Albany, Copenhagen, Leyden, Washington, and Leipsic. The starnlard
clock by Dent is mounted in the ol;)serving room. The observations
have been made by eye and ear over wires only 3 8 .2 apart, and Dr.
Dreyer says, what is tolerauly clear, that this interval is too small,
The pointing in declination is done by means of two threads 14 inches
apart.
There is a difference in the size of the (exactly cylindric) pivots equal
to -0ins.10. The collimation has been determined ove.r mercury. The
equator-point has been determined from the zero stars of the Astron.
Gesell. The latitude is not definitively determined, but is taken at 53°
23' 13".0.
There is a difference in the horizontal flexures of the instrumep.t,
Cl. E. and Cl. W., but the absolute flexure is ~mall. Both circles are
finely divided, and the division errors of each are given. The eight
micrometer screws have been twice investigated. The constants of the
instrument have been investigated- by all the various methods, and the
results by the various ways· agree well.
Dr. Dreyer would confer a favor if he would describe in detail his
plan for getting the exact position for the counterpoise weights referred
to on page 7 of his work. It would be interesting to know how much
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weight is allowed to remain on the Ys in the various meridian circles of
the world. 'The reductions are purely differential, as has been said. The
refraction is computed by Bessel's tables, with the Greenwich modification.
The probable error of a clock correction derived from one star is
± 05.05i, and of a single determination of the equator-point ± 0" .55, or
,from four stars ::!:-0".28. The resulting p. e. of a single declination is,
.above-10°, ::!:-0". 63, and from -10° to -26°, ::!:-0".73.
For comparison with this work we can refer to the Ann Arbor. declinations of 195 stars, made with a circle of exactly the same size as
·,t hat of Dubliu, and also by the same makers, published by the Wash-burn ObserYatory (1881).
·
This catalogue was observed by Mr. Schooberle 'in 1879, and the p. e.
:- of a siugle night in declination is ::!:-0".55; in R . .A.. :± 08 .040 sec. o.
.Schjellernp at Copenhageu (10,000 stars, p. xvi), found between 0° and
+15° p. e. in Dec. ::!:-0".69, and between o0 and -15°, ::!:-0".95.
The magnitudes of the stars have been assigned on Argelander's
scale, and a note of the color of each star i~ given for each observation.
The main object of the work is to bequeath good determinations of
position of a large number of reel stars, which may seHe hereafter to
show if the red stars as a class have any peculiarities of proper motion.
Besides this object, another has been attained, in that 321 red stars
have been observed for color and magnitude on three or four nights
each on the average.
Dr. Dreyer has now undertaken the observation of a large number ot
zero stars for Schoenfeld's Durchmiisterung with this circle, which, like
the large refractor of the observatory, is not destined to be idle.
1

Double stars.-No. 6 of "Publications of the Cincinnati Observatory"
has been issued. It contains , micrometrical measures of double stars
made with tbe 11-inch refractor in 1879-'80, consisting partly of observations preliminary to the formation of a general catalogue of known
double stars situated between the equator and 30° south declination,
and partly of observations of objects which Mr. Burnham bas found. to
need re-observing. The cases of notable differences from previous meas·
ures are collected. in the introduction. The refractor appears to have
been much improved since the object-glass was refigured by Messrs.
Alvan Clark & Sons.
The double star observations of Baron Dembowski are to be pubIi lied in the Atti della R. Accademia dei N. Lincei. They will fill three
to four of the (quarto) volumes, or about 1,500 pages in all, and are to
be etlited by Professor Schiaparelli ..
Variable stars.-Prof. E. C. Pickering, of Harvard College Observa-

t 1·y, ha prepared and published in pampblet form a plan for securing
b ervation of the variable tar . It is weJl known to astronomers that
ryatory i doing y tematic work in the study of the variable
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stars, and this pla~ has been devised to bring tl1is interesting branch
of astronomy to the attention of observers generally, and to secure desirable and needed co-operation in it. The work is easy but very useful,
and the plan is so minutely de\~eloped as to offer a delightful field of
study to amateurs for observation with the naked eye, the common
opera-glass, or the small telescope. Correspondence is desired with any
persons who wish to undertake this work.
Mr. G. Knott, writing from Cuckfield on May 29, states that he had
caught a maximum of the apparently capricious variable star" U Geminorum" on May 27 or 28; on both nights it was about 9m 9. This,
compared ·with the previous maximum noted by the same observer on
February 28, gives a period of eighty-eight days.
Professor Schoenfeld finds that a star R. A. 16h 13m 365 ., Deel. - 7°
21'.0 for 1855 is variable.
A star in R. A l9h 17m 33 8 .,-Decl. - 210 32'.3 for 1850, must be vari- ·
able to a great exten.t-6.5 to 9.0 at least.
Mr. S. C. Chandler has made the very interesting discovery that tbe
period of the star, D. M. + 10, No. 3408, is not 5¼ days as was at first
s:upposed, but considerably less than one day, viz, 20h 7m 41 s. 6. The
error arose from the star having been visible for some time only in the
early evening. The minimum could therefore only be obserrnd at intervals of 5.03 days, i.e., 6 periods, or sometimes 5.87 days, i.e., 7 periods.
A combiuation of these resulted in the period assigned. All the variations from maximum to minim um, and back to maximum, are accom1>lisbed il). about four hours, the maximum brightness being milintained
for sixteen hours. This star therefore has the shortest period .known,
and is the most remarkable for the rapidity of its changes. The duration of increase and of decrease appears to be exactly equal, and the
range is about seven-tenths of a magnitude, from 6.0 or 6.1 to 6. 7 or 6.8.
The star D. M +8°, 4899, was obser-ved by Dr. Krueger (1853, August
29) as 9.5 magnitude and by Dr. Schoenfeld (1854, September 20) as 9.5
magnitude, and it .was not seen by Schoenfeld in a zone observed i854,
,September 16. Dr. <le Ball callR attention to the fact that, on August 13,
1882, it was barely visible in the eleven-inch refractor of the Bothkamp
Observatory.
In a recent pa:per presented to the Saint Petersburg Academy of
Sciences, Dr. Lindemann, of Pullrova, has investigated the effect of the
red colors of stars on esLimates of their magnitudes. His observation~
have been Jnade with a Zoellner's photometer, and he has compared
the results of Rosen and Wolff with his own. This is not the place to
indicate his methoqs, which indeed are laid down in Zoellner's well-known
work; but we may quote his general conclusion, to the effect that in
matching an artificial star produced by the photometer, with a red star,
the accidental errors are very great compared to similar comparisons
with white stars, and that i.n general the sensibility of the eye to red
rays is three or four tfmes less than to blue, The errors ~ay amount to
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at least one magnitude, and he concludes that we ,s hould look with doubt
upon red variable stars where -the variability is less than a magnitud~
or so.
Parallax of the star Bradley 3q77.-Dr. Gylden bas lately published
-the results of his micrometric comparisons -of this star with neighboring
ones. His memoir gives the parallax as 0".28 ± 0".045. Professor Bruennow found by a similar method the parallax to be 0" .07 ± 0" .02.
In this connection a recent paper by Dr. Backlund, of Pulkova, is interesting, as it gives the reduction of some observations begun by Dr.
Wagner on the same star. These observations were made by means of
differences of R. A. with the transit instrument, and they were. discontinued as the comparison stars were too faint to observe during the
whole year. From the incomplete series Dr. Backlund has obtained the
following results:
Twenty-seven comparisons with star a give + 0".20 ± 0".080.
Thirty-two comparisons with star b give + 0" .21 ± 0" .078. This star
has thus a small parallax.
Parallaxes of .Alpha Lyrm .a-nd of 61 Oygni.-During 1800 and 1881
Professor Hall,-of the Naval Observatory, observed for the parallaxes
of these two stars on 77 and 66 nights, respectively, using the 26-inch
equatorial and micrometer I, with an eyepiece magnifying 383 times.
The results have been printed in the Washington observations for 1879.
The observations are of extreme precision, the probable errors of a single
distance in the case of .Apha Lyrre being 0" .07 5 and in that of 61 Oygni
0".081.
A temperature coefficient was found for the screw from observations
of LM made during the series. The range of temperature was 42°F. If
this coefficient be used to reduce. the 900 observations of transits made
in 1875, in which the range of temperature was 47° (Wash . .Ast. Obs.
1877, App. I), the probable error of the resulting Ro is ± 0" .0020. If the
temperature coefficient is omitted, the probable error is less than this.
As far as this goes, it woulu indicate that the coefficient is doubtful.
At any rate, its introduction will not affect the values of the resulting
parallaxes, which are:
.Alpha Jjyrce . . . . . . . • • . . . . . . . . . . . . . . . .. 0".180 ='= 0".006
61 Cygni .......•....... _... •.......... 0".478 ± 0".014
It will be interesting to compare these results with preceding ones.
For 61 Oygni we haveBessel . . . . . . . ...... _.. _..
0".357
Bessel & Schliiter. _..... _. _........ _......... _. 0 . .536
Johnson, 1st ........................ __ ........ . 0 .526
Johnson, 2d ...................•.....·......... . 0 .192
Struve ........................... _........... . 0 .511
Au wers .............. . ....................... . 0 .564
Peters . . ................................. .
0 .349
Ball ... . ....................... _..... _....... . 0 .465
4
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For Alpha Lyrm we haveStruve ..... _. _. _.. _. _................. _•... , • . 0". 261
l\lain . _....... _........... _..... _.. _. . . • . . . . . . . 0 .154
Ilrunnow, 1st ....................... _. . . . . . .. - 0 .131
etc., etc.
Professor Hall's work is especially interesting from the uniformity of
tlie measures and from their great precision, as well as showing the fitness of the large telescope for such work.
At the Dublin Observatory, Professor Ball has nearly completed his
investigation of the parallax of Mu Oephei and of Stru11e 2486. The
meridian circle is to be employed in determining the positions of about
1,000 stars between-20 and-230 for Dr. Schoenfeld.
Parallaxes of southern stars.-Alpha Centauri, Beta Centauri, Epsilon
Indi and Sidus are being observed at the Cape of Good Hope for parallax. Two observers, Mr. Gill and Dr. Elkin, are making independent
series on the four stars. Dr. Elkin's observations will be completed in
September, 1882, and Mr. Gill's in March, 1883. The work is done with
Mr. Gill's heliometer. Mr. Gill expresses his admiration for the new
heliometer just made by the Repsolds for the Y:ale College Observatory,
which hP, regards as the most perfect micrometric apparatus in the
world.
At the Cape of Good Hope much time was spent in 1881 on the detnmination of the longitude Aden-Cape, which is now completed. The
Cape catalogue for 1850, containing 4,715 stars, will shortly-be published.
Over 600 occultations, observed since 1834, have been reduced (by
means ofNewconib's standard stars) and will be compared with Hansen's
tables by Professor Newcomb.
Under date. of May 11, Professo~ Stone, of Cincinnati, writes: "In observing one of our D. M. zones (-230 Dec.) a remarkable vacuity was
found in the region between 16h 17m and 16h 25m right ascension. In
this region there is no star brighter than 9.5 mag., and only one of that
magnitude."

Stellar Spectra.-From the ·report of the Astronomer Royal for 1882,
we extract the following account of his spectroscopic observations of
stars: "During the twelve months ending May 20, 1882, the sun's chromosphere has been examined witl;l the half-prism spectroseope on 36
days, and on every o~casion prominences were seen. On one day a detailed examination of the whole spectrum of the chromosphere was made
at 24 points on the sun's limb. Several prominences have shown great
changes in the course of two or three minutes, and large displacements
or contortions of the bright lines, indicating very rapid motions of
approach or recession, have been noted. In particular, a prominence
examined on May 13, 1882, was observed to rise through a space of about
30' in less than two minutes, being at the rate of about 110 miles a
second, whilst the C lioe showed a displacement towards the red gradu-
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. aUy increasing from 1.25 to 11.4 tenth meters, corresponding to a motion

of recession increasing in two minutes from 36 to 330 miles a second.
Thirteen sun-spots have been examined on 20 days with reference to
tlie broadening· of the lines in their spectra. The strong black lines or
ban us in the part of the spectrum between b and F, _first noticed in the
spectrum of a spot on November 27, 1880, have been generally observed
to be present in the spectra of spots during the last twelve months,
besides several fine lines in the same region of the spectrum to which
there is nothing corresponding in the solar spectrum.
For the determination of motions of stars in the line of sight, 177
measures have been made of the displacement of the F line in the
spectra of 41 stars, 68 of the b1 line in 19 stars, and 9 of the b4 line in
5 stars.
Of the 61 stars observed, 15 bad not previously 'been examined, and the total number of stars of which the motions have been
spectroscopically determined is now 106·. In the case of three of the
stars obseryed in the last year, a dispersive power equivalent to that
girnn by sixteen prisms of 60° has been used. A comparison of the
successive determinations of the motion of Sirius indicates a progressive diminution from about 22 miles a second, in 1877 and 1878, to about
7 miles a second or less this year, and as other stars do not show anything similar, it appears likely tha,t the change · is due to the orbital
motion of Sirius. Further observations will, however, be required to
settle the point.''
THE SUN.

Solar radiation.-Prof. S. P. Langley ha,s submitted to the Chief Sig,. nal Officer an abstract of the.results of the Mount Whitney Expedition
to determine the amount of' heat the sun sends to the earth; in technical terms, the solar constant. Mount Whitney, in Southern California,
wa::; selected for the observation because it combined the ad vantages of
great elevation, extreme dryness of atmosphere, and abrupt rise from
the plain. The party of observation consisted of Capt. 0. E. Michaelis,
United States Army; two non-commissioned officers of the Signal Service, six soldiers acting as an escort, four civilian assistants, and Professor
Langley. Systematic work did not cor:qmence until the last daj'S of August, 1881. Professor Langley summarizes the results obtained as follow·:
"The approximate estimate of the solar consta{lt is from 2.6 to 3.0
calories, by which is meant that the direct solar radiation before absorption l>y the earth's atmosphere would jn fa,lling for one rp.inute, normally, upon an area of a square centimeter, raise the temperature of
one gramme of water 2°.u or 30 centigrade. This implies its ability to
melt annually a crust of ice covering the whole earth o,·er 150 feet thick.
Tlli amount i · one-half greater than the received value of Pouillet, and
great r than the latest determinations of Messrs. Crova and Violle."
On the ummit of fount Whitney an ordinary black-bulb thermom-
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eter, in vacuo, rose 1300 Fahrenheit, while the temperature jn a blackened copper vessel, covered l>y two sheets of common window glas , rose
aborn the boiling point. With such a vessel water could be boileu among
the snow-fields of' Mount Whitney by the direct solar ray .
Wllile the influence of the atmosphere is to slrnt off from tue earth's
surface a considerable portion of the sun's heat by absorbing it, the
capacity' of the air to store heat and prevent it radiation into ~ pn e
serYes to make the earth habitable. Otherwise, the surface ternpemture,
r.rnn under the tropics, would be lower than the lowest recorded degrees
of Arctic cold. Another effect of the selective absorption of the atmosphere is to change the apparent color of the sun. In a transparent atmosphere the now golden sun would appear blue.
Subsequently to this report, Professor Langley read a paper to the
Brit. Assoc. A. S., giving an outline of' the results he has reached. It is
impossible to condense this paper, which is itself a highly condensed account of work extending over several years and covering a varied field.

Solar parallax from observation of minor planets.-Mr. David Gill,
H. M. astronomer at the Royal Observatory, Cape of Good Hope, has
arranged with a number .o f observatories in both hemispheres for corresponding observations of the minor planets Victoria and Sappho about
the time of their oppositions in the present year. Victoria, in opposition on August 24, will be distant from the earth 0.89 of the earth's
mean distance from the sun; and Sappho, which comes into opposition
in R. A. on September 24, will be within 0.85; so that we have in each
case a favorable opportunity of applying the method of determining
the sun's parallax which was advocated and also applied b~r Professor
Galle, the director of the observatory at Breslau. In a communication
to the Astronomische Nachrichten, Mr. Gill states that the necessary
extra-meridian observations will be made in the southern hemisphere
at the Cape, Natal, Melbourne, and Rio de Janeiro, and in the northern_ hemisphere at Dunsink (Dublin), Strasbourg, Berlin, Bothkarnp,
Leipsic, Upsala, Moscow, Clintou, U. S., and probably at Kiel. From
the clearer skies of the southern hemisphere, he believes that a fully corresponding number of observations will be secured there, notwithstanding
the smaller number of observatories, and he invites co-operation from
other establishments in the northern hemisphere on this ground. A
list of the proposed stars of comparison is given in his letter.
Maskelyne's value of the solar parallax.-Several inquiries have been
lately made with regard to the authenticity of a value of the sun's parallax, attributed in many works to Maskelyne, the former Astronomer
Royal. These are answered as follows in Nature:
"This value (8".723) was deduced by Maskelynefo an application of
what he calls a new method of determining the effect of parallax on
transits of the inferior planets, an<l is given in an article which appears to have communicated to Vince, Plumian Professor of Astronomy

288

SCIENTIFIC RECORD FOR 1882.

at Cambridge, who published it both in his large work, 'A Complete System of Astronomy,' and in bis elementary treatise intended
for the use of students in the university. We have not been able to
consult the earlier editions of these works to ascertain whether, as is
probably the case, the article was published in Maskelyne's lifetime,
but it is found in Vol. I of the 'System of Astronomy,' which appeared in 1814, and is dedicated to Maskelyne, and also in t~e fourth
edition of the' Elements of Astronomy,' Cambridge, 1816. The article
is entitled 'A new method of computing the effect of parallax, in
. accelerating or retarding the time of the beginning or end of a transit
of Venus or Mercury over the sun's disk, by Nevil Maskelyne, D. D.,
F. R. S., and Astronomer Royal.' After explaining his method and
how an approximate value may he corrected, as a numerical example he
compares the duration of the transit of Venus in 1769 as observed at
Wardhus and Otaheite, assuming as an approximate value of the mean
horizontal parallax 8".83 (nearly that found by Du Sejour), and concludes: 'Hence the mean ·horizontal parallax of the sun=8".83 x (1 0.0121) = 8".72316.' In the 'Elements of Astronomy' there is the
additional sentence: ' "re assume, therefore, the mean horizontal parallax of the sun = 8f;' but this does not appear in Vince's larger wprk,
nor is it quite clear whether it is an addition of Maskelyne's or his own.
"Lalande says the first edition of Vince's 'Elements of Astronomy'
was published in 1790, and Vol. I of the larger work in 1797. Probably
·some of our readers may be able to refer to the earlier editions."

Solar eclipses.-The British scientific expedition sent to the banks of
the Upper Nile to make observations of the total eclipse of the sun,
June 17, was every way successful. The chief .members of the party
were Norman Lockyer, Arthur Schuster, Mr. Woods, assistant, Mr.
Lawrence, and Mr. Black. The special correspondent to the London
Daily News summarizes the results as follows:
"This eventful morning was the finest we have yet had, cool and without a cloud. A great crowd of natives in picturesque costumes lined
the road and the hill between the cainp and Soha.g. The shore of the ·
Nile, except before the observatories, was packed with dahabiyehs
bringing the governors of the provinces and other notables to observe
the eclipse and do honor to the strangers. Thanks to Moktar Bey, in
cl.large of the camp, and a force of soldiery, there was no confusion.
Along a line of three hundred yards the French, English, and Italian
ob ervers were left in un<listurbe<l possession of tents and observatories.
N c,erthcless, while the sky darkened and assumed a leaden hue, the
bills bounding the Nile bathed in purple, the great silence gave way,
and from the river and palm-shaded slope arose a shout of wonder ancl
fear, which reach d it climax at the moment of the sun's disappearance;
nor cea ed then, for in addition to the horror of an eclipse (which the
natiY : 1Pre in Africa attril ute to the act of a dragon) there appeared
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in the heavens on the right of the sun an unmistakable scimetar. Th~
eclipse had indeed revealed the existence of a new comet. Despite the
short totality (one minute and twelve seconds) many valuable results
have been obtained. I am permitted to send a, copy of the collective
telegram sent to the various Governments, showing many new facts
touching the sun's atmosphere, though matters have not become much.
simpler, which means more work. The layer to which much absorption
has been ascribed seems vanishing from existence. The band K in ~e
spectrum of the corona fu1ly explains the eclipse coloring.
"Among the. results, the most satisfactory are photographs of the
corona, and a complete spectrum obtained by Schuster on Abney's
plates. Hand Kare the most intense lines. A study of the red end
of the spectrum of corona and protuberances was made by Tacchini.
A comet near the sun was a striking object; it was photographed, and
was observed by the naked eye. Bright lines were observed before and
ftifter totality at different heights by Lockyer, with intensities differing
from Fraunhofer's lines; by _Lockyer and Trepied· an absolute determinati_o n was made of the place of the coronal line 1474 in Kirchhoff's
scale; by Thollon and Trepied the absence of dark lines from the coronal
spectrum was noted. Tacchini and Thollon, with very different dispersions, noted many bright lines in the violet. Thollon observ~d the spec. trum of the corona, and Schuster photographed it. The hydrogen and
coron?,l lines were studied in the grating spectroscope of Buisieux, and
with direct-vision prism by Thollon. Rings were observed in the grating
by Lockyer, of the first, second, and third order. The continuous spectrum is fainter than in 1878, stronger than in 1871. An intensification
of the absorption lines was observed in group B, at the moon's edge,
by 'l'repied and Thollon. The whole spectrum, with blue lines on a continuous background,. has been photographed. The prominences were
photographed with the prismatic camera (showing, of course, ring spectrum). Three photographs were taken of the corona. The comet close to
the sun was photographed with the prismatic and a1so with ordinary
cameras."
Solar eclipse of May, 1883.-The following is a summary of a paper prepared by Mr. C. H. Rockwell, New York, and read at the meeting of the
American Association :
"The great astronomical event for 1883 will be the solar eclipse to
occur on the 6th day of May. At the points of greatest obscuration
the totality will last nearly six minutes. Unfortunately, the line of
totality is almost exclus_ively a water track, running from a point about
200 miles back of the east coast of Australia, going northeasterly to 90
south latitude, 130° west longitude, thence toward the coast of S nth
America, terminating about 500 miles from the coast.
"The only island crossed by this line is a small coral reef called Caroline Island; this was discovered by Captain Nares, the Arctic explorer, in 1874, who gave, its le'ngth at nine miles and width at one mile.
,
H. Mis. 26--19

/
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"This point is in 1.0° ~outh latitude, 150° west longitude, and is probably the only point w.h ere the eclipse could be observed. To reach this
island a schooner or steamer would have to be chartered especially for
the voyage; the expense of such a vessel suitable for the purpose would
be about $6,000."
It is now probable that this eclipse will be observed by an expedition
sent out under the auspices of the National Academy of Sciences and
tp.e United States Coast Survey. The party will probably consist of
Professor Holden, of the Washburn Observatory, Professor Hastings,
of Johns Hopkins University, of M>l'. Rockwell, and Prof. C. S. Peirce, of
the Coast Survey. Two photographers sent by the Royal Society of
London will also join the party.
Solar spectrum.-A new map of the solar spectrum, containing a much
larger number of lines than are shown in Angstrom's normal spectrum, has been published by Dr. H. C. Vogel, of Pot.s dam. Particular
attention has been given by Dr. Vogel to the characters as well as to
the positions of the lines.

Transit of Venus, December 6, 1882.-It is yet too soon to speak of the
success of the various observing parties sent out to observe this transit.
From reports ·already received, it appears that the observations were,
on the whole, quite successful, although the weather in Europe was bad.
Mr. Stone, director of the Radcliffe Observatory, regards the contact
observations as alone sufficient for the solution of the problem of the
solar parallax, and it is certain that enough photographs have been secured by the United States Government parties and by the Lick Observatory party to insure a good determination by this means also.
The following are the stations of the different parties:
Cape of Good Hope:
Chief astronomer, Prof. S. Newcomb, U. S. N.
Assist~nt astronomer, Lieut. T. L. Casey, jr., U. S. Engineers.
Additional assistant astronomer, Engineer J. H. L. Holcombe,
U.S.N.
Photographer, Mr. Julius Ulke.
Santa Cruz, Patagonia:
Chief astronomer, Lieut. Samuel W. Very, U. S. N.
Assistant astronomer, Mr. O. B. Wheeler.
Photographer, Mr. William Bell.
Assistant photographer, Mr. Irvin Stanley.
New Zealand :
Chief astronomer, Mr. Edwin Smith, United States Coast and Geodetic Survey.
Assistant astronomer, Mr. Henry S. Pritchett.
Photographer, Mr. Augustus Story.
Assistant photographer, Mr. Gustav TheHkuhl.
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Santiago de Chile:
Chief astronomer, Prof. Lewis Boss. ·
.Assistant astronomer, Mr. Miles Rock, assistant astronomer,
United States Naval Observatory.
Photographer, Mr. Theo. C. Marceau .
.Assistant photographer, Mr. Charles S. Cudlip.
San Antonio, Tex. : ·
Chief astronomer, Prof. Asaph Hall, U. S. N. ·
.Assistant astronomer, Mr. R. S. Woodward.
Photographer, Mr. D.R. Holmes.
Assistant photographer, Mr. George H. Hurlbut.
Cedar Keys, Fla. :
Chief astronomer, Prof. J. R. Eastman, U.S. N .
.Assistant astronomer, Lieut. John.A. Norris, U.S. N.
Photographer, Mr. George Prince.
.Assistant photographer, Mr. George F. Maxwell.
Fort Thorn, N. Mex.:
Ohief astronomer, Prof. George Davidson, United States Coast and
Geodetic Survey.
.Assistant astronomer, Mr. J. S. Lawson.
Second assistant astronomer, Mr. J. F. Pratt.
Photographer, Mr. D. C. Chapman .
.Assistant photographer, Mr. T. S. Tappan.
Washington, D. C.:
·
Chief astronomer, Prof. William Harkness, U.S. N.
Assistant, Mr. Joseph A. Rogers .
.Assistant, Prof. A. H. Buchanan.
Assistant, Lieut. Comdr. C. H. Davis, U. S. N.
The following is the list of stations selected for the observation of
the transit of Venus by English parties, with the observers appointed to
each by the executive ~ommittee of the Royal Society, acting under .t he
authority of the treasury:
For retarded ingress and accelerated egress:
Jamaica.-Dr. Copeland, Captain Mackinlay, R . .A.., Mr. Maxwell
Hall.
Barbadoes.-Mr. Talmage, Lieutenant Thomson, R. A.
Bermuda.-Mr. J. Plummer, Lieutenant Neate, R. N.
(The Canadian Government will have three observers with six-inch
instruments, besides others with smaller telescopes. These observers
are acting in direct concert with the British expeditions.)
Accelerated ingress:
Oape Observatory.-Mr. David Gill (H. M. astronomer), Mr. Maclear,
second assistant.
Montague Road, Gape Oolony.-Mr. W. H. Finlay (first assistant at
the Cape), Mr. Pett.
·
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Accelerated ingress-Continued.
Aberdeen Road, Cape Oolony.-Mr. Burton, Mr. C. M. Stevens.
Madagascar.-Father Perry, Fatber Sidgreaves, Mr. Carlisle.
Durban, Natal.-A telescope bas been provided by the colonists.
Mauritius.-Mr. Meldrum.
Retarded egress:
New Zeala.nd.-Lieutenant-Colonel Tupman, R. M. A., Lieutenant
Coke, R. N.
Brisbane.-Captain Morris, R. E., Lieutenant Darwin, R. E., Mr.
Peek.
Melbourne.-Mr. Ellery and staff.
Sydney.-Mr. Russell and staff.
Professor Young has prepared the following table, which gives the
results of the observations of the transit of Venus at the time of writing.
The figures 1, 2, 3, 4 denote that the corresponding contacts were
observed ; P denotes that photographs were made on the same plan as
those of the Government parties; P•, photographs on some different
plan ; h, heliometer measures; h*, measures for the same object as heliometer measures, but made with a different instrument, more ·or less
completely equivalent; s, spectroscopic observations; p, photometric
observations; m, micrometer measures of the planet's diameter:
1. Ottawa, Canada-I, 2, 3, 4.
2. Kingston, Canada--2, 3, 4.
3. Cambridge, Mass.-1, 2, 3, 4, s, p, m; several observers.
4. Providence, R. I.-2, I'*, (23).
5. Amherst, Mass.-3, 4.
6. South Hadley, Mass.-3, 4, s.
7. Hart.ford, Conn.-2, 3, 4, h, m; German party.
8. New Haven, Conn.-l, 2, 3, 4, P* (150), h, m; several observers.
9. Helderberg Mountain, .N. Y.-1, 2.
10. West Point, N. W.-1, 2, 3, 4.
11. Poughkeepsie, N. Y.-3, 4, P"' (9).
12. Brooklyn, N. Y.-1, 2, 3.
13. Columbia College, New York City-2, 3, 4.
14. Western Union building, New York City-I, 2, 3, 4.
15. University City of New York, New York City-I, 2, 3, 4.
16. Elizabeth, N. J.-2, 3, 4.
17. Princeton, N. J.-1, 2, 3, 4, P (188), s, m; several observers.
18. Philadelphia, Pa.-1, 2, 3, 4.
19. Easton, Pa.-1, 2, 3, 4.
20. Allegheny, Pa.-1, 2 ('), s, m.
21. Pittsburgh, Pa.-2, 3.
22. Wilmington, Del.-1, 2 .
.23. Baltimore, Md.-2, 3, 4; several observers.
24. Annapolis, Md.-2, 3, 4.

'
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25. Washington, D. C., Naval Observatory.-1, 2, 3, 4; P (53), m;
several observers.
26. Washington. D. C., Coast Survey.-2, 3, 4; several observers. ·
27. Washington, D. C., Signal Service.-1, 2, 3, 4.
28. Charlottesville, Va.-2, 3, 4.
29. Aiken, S. C.-3, 4, h, m; German party.
30. St. .Augustine, Fla.-1, 2, 3, 4, h*, P* (200), m; French party.
31. Cedar Keys, Fla.---2, 3, 4, P (180), m; Government party.
32. Chicago, Ill.-1, 2; several observers.
· 33. Madison, Wis.-1, 2.
34. Northfield, Minn.-3, m.
35. Iowa City, Iowar-1, 2.
36. Ann Arbor, Mich.-4, m.
37. San .Antonio, Tex.-3, 4, P (204), m; Government varty.
38. San Antonio, Tex.-3, 4, h*, m; Belgian party.
39. Fort Selden, N. Mex.-1, 2, 3, 4, P (216), m; Government party.
• Potsdam, Prussia-I, 2, P*, s, m.
J amaica-1, 2, 3, 4.
Puebla, Mexico-1, 2, 3, 4, h*; French party.
Ohapultepec, Mexico-No contacts; P* (13).
Oape Town, South .A.fricar-1, 2, P; (!) American Government party.
Durban, South Africa-I, 2.
Tasmania-3, 4, P;. (!) .American Government party. ·
Melbourne, Australia-3, 4, P* (33).
New Zealand--3, 4, P (236); American Government party.
Santiago, Chili-Uompletely successful; P; (f) American Government
party.
Santiago, ~hili-Completely successful; h*, m; Belgian party.
COMETS.

Oomet-seeking.-That the search for comets may be systematic and .
as general as possible in this country, the following provisional arrangements have been suggestoo by the Sc'ience Observer, and almost
universally eommended by observers interested in the study of comets:
''1. It is proposed to divide the sky into zones of declination, of which
each observer has selected or boon a11otted one or more.
"2. Each observer has expressed his intention to sweep carefu1ly once
at least during each month the region selected by him, and some will ,
sweep their zones several times each month. It is to be clearly understood that no observer is in any way confined to his zone, but is allowed
to sweep anywhere, according to his judgment or circumstances.
"3. As there are at present in the country three observers who are
constantly engaged in comet-hunting as their principal work, it is proposed to secure the complete covering of the sky once during each
month by these observers, they having selected the following regions:
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Swift, + 900 to + 450; Brooks, + 450 to + 15°, and Barnard, + 15°
to -45°.
''4. To the other obse-rve.rs, who, from college duties or other regular
work, can devote a ,;arying part only of their time to comet-seeking,
smaller zones have been allotted, as follows: Tiffany, + 45° to + 30°;
Wendell, + 300 to + 150; Sharpless, + 15° to o0 ; Larkin, 0° to - 15°t
and Rebas.z, - 150 to - 450_
"5. Other observers will keep a record of their observations, but cannot agree to sweep regularly enough to take charge of a zone.
"6. This arrangement of zones secures the sweeping of the sky twice ·
Jq.ring each m~nth, and their relation to each other provides, as well
as possible at present, that the same storm, unless very extensive, will
not be likely to interfere with both observers in the same region at the
Bame time.
"7. One of the important results of an organization will be the accumulation of data concerning comets and comet-seeking. It_has accordingly been agreed upon by all observers that records of tbei•
work will be kept. These will include a statement of the weather, the
clearness of the sky, the time spent in search, the region covered, and
any matters of general interest that may be of value. Blanks will be
furnished to each observer, including a duplicate set for his own use,
and these blanks, being returned ·o n the first of each month, will be
regularly published ;in such detail as may be necessary in the Science
Observer."
·
Daylight observations of Wells' comet.-At the Dudley Observatory,
Albany, this comet was observed on the meridian as early as June 5,
just before noon, and again on June 11 and 12, 1882. The aperture
of the object-glass of the transit-circ1e is 8 inches; the focal length of
the telescope 10 feet. A detailed description, with engraving of the
instrument with which these notable observations were made, will be
found in Vol. I of the Annals of the Dudley Observatory. On June 5
the comet was not perceived until forty seconds after transit, and was
observed with difficulty on a single wire, but the positions obtained on
the subsequent dates were considered very satisfactory. The true nucleus was seen at the observation of June 11, made about sixteen hours
after the perihelion passage, and the estimated diameter of ~he disc
was 0".75. The nebulosity of the coma was uniform and faint, abm:.+
10" in diameter. It is stated that" while the nucleus was obserVt..J.
for position, the coma was scarcely noticed at all." The atmospheric
conditions on this day were such as are well known to conduce to easy
vision of objects in daylight. "The sky was sparsely covered with
cumulus clouds, while the inteTmediate clear spaces were exceedingly
transparent." On June 12 the nebulosity had increased in brightness,
but the image wa ~ery unsteady, and "either for that reason, or becan e of the increa ed. brightness of the nebulous screen, the nucleus
moper could not be seen."
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We are not aware that any complete observation of a comet on the
meridian at noonday has been made since the year 1744. The grand
comet in the early part of that year, first remarked by Klinkenberg
at Harlem. on December 9, 1743, attained an extraordinary degree of
brilliancy towards the end of February. We find Bliss writing on
February 12 (0. S.) to Lord Macclesfield, who had fitted up an observat-Ory at Shirburn Castle, thus: "The comet appeared so very bright
last night, equaling the light of Venus, that Dr. Bradley agrees that
it may be seen on the meridian, and being engaged himself, ha.s desired
me to request your lordship to try to observe it. The elements which
he left at Shirburn appear, to our last night's and former observations,
to give the place true within 2' of longitude and latitude." As a matter of fact the comet was observed on .the meridian near noon at Shirburn on the 28th and 29th of February, and at Greenwich on the 29th;
these observations will be found reduced in Mr. Rind's paper on the
comet of 1744. (Abtron. Na,ch., vol. xxvn.)
,, Photometric observations of Wells' Comet.-Exact photometric observations of comets have been rare; but Dr. Muller, of Potsdam, has
succeeded in obtaining a good series of observations of Comet Wells
with a Zollner's photometer, attached to one of Steinheil's refractors.
Having found considerable difficulty in measuring the brightness of a
comet with this photometer, owing to the great difl:erence in appearance
between the comet and the artificial stars, he removed the disk that
bore them and substituted an artificial nebula; and the observations
from April 21 to May 19, 1882, were conducted with this latter. But •
as the brightness of the comet increased , he reverted to the original
disk. Thus his observations form two series which are not exactly
comparable. The entire series of observations, which were obtained on
21 days~ from April 21 to J·urie 6, showed that the comet increased in
brightness much more rapidly than was to be expected from theoretical
considerations and calculations, so that it must be concluded that a
very remarkable development of the comet's own light took place. The
time when this growth of in_tensity commenced was in the latter half of
May, about the time that the bright lines of sodium were discovered in
the spectrum. The photometric observations by themselves would have
justified the conclusion that in the middle of May extraordinary changes
took place in the physical condition of the comet, ~nd this conclusion
was thus fully confirmed by the revelations of the spectroscope. From
the comparision of the nucleus of the comet with the stars D. M. 49°,
No. 3062, and D. M. 49°, No. 3059, it was found that the nucleus of the
comet was equal ,in brightness to a star of the third magnitude on
1
June 6, whilst on May 19 it only equaled one of the eighth· or ninth.
Daylight observations of comet 1882 a.-Prof. Julius Schmidt writes
to the Astronomische Nachrichten that on June, 10, after 3 p. m., in an
exceptionally clear sky at Athens, he observed the comet, though with
difficulty, in the 6-foot reflector of that observatory.
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The great comet of 1882.-It is very seldom that any discovery unites
in itself so many and such important points of interest as has been the
case witb the great comet now engaging so much attention. The report
of the discovery by M. Cruls of a new naked-eye comet was in itself
enongh to arouse a keen degree of interest; for as three such objects
had already been observed within the last twelve months, that a fourth ,
shoulJ follow in such quick succession was quite an unprecedented
event. - M. Crnls' disco·v ery bad scarcely been published in England
before a Jet more unusual observation was made. . Mr. Common, of
Ealing, who· ever since the accidental discovery of the comet "Tewfik,"
dnring the total eclipse of May 16 last, had persistently examined the
neighborhood of the sun with what might well have appeared to be tbe
forlorn hope of detecting some eomet wandering there, was at length
rewarded, on Sunday, September 17, by the.sight of a splendid comet
close to the sun, of which be obtained observations.
In the extreme south of Europe more favorable conditions prevailed;
and the comet was seen on Sep tern ber 18 at a large number of places
in Italy, Spain, and Algeria in full daylight, when on]y 4° from the
sun. And, indeed, Mr. Common was not the only person who was ,
fortunate enough to see it on September 17, before perihelion ; for a
dispatch from Reus, near Tar.fagona, announced that there the inhabitants were a~tonished to see a comet close to the sun, so that, though
only 1°.5 distant from it, it was bright enough to catch the eye of casual
gazers. Indeed, it was so bright that it could be seen even through
light cloud. Its tail coulu readily be detected by means of an operaglass furnished with a dark glass. On the following day, however, M.
Thollon, at Nice, was able to detect some portion of the tail without
even this assistance, for he says : ." The coma arn.l part of the tail vh,ible to the naked eye were nearly 20' in length. Their outer contour
took the shape of a half-e1lipse of eccentricity about 4, and the fairly
large and very brilliant nucleus occupied a position intermediate between the apex and the focus."
The same cloud-bank which baffled English observers on this and the
following days covered the north of France likewise, and in despair of
it."! breaking up, M. de Fonvielle resolved to rise above it, and on Friday,
September 22, prepared for a balloon ascent. Fearing, however, that
bis own sight was not sufficiently good, be resigned his place in the car
to M. Maurice Mallet, whom he duly instructed as to the observations
t,o b~ obtained. The small dimensions of the car greatly barn pered the
adventurous astronomer, who, however, succeeded in making a sketch,
and in obtaining a rough estimation of the distan e from the sun and
position-angle of the comet.
'Ibe cloudy weather rendered it difficult to obtain sufficient observations to form an orbit; but Mr. S. C. Chandler, jr., of Harvard College, at
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length succeeded in deducing approximate elements, which showed a
remarkable resemblance to those of comet I, 188"0, and I, 1843.
Per. pass.= 1882, September, 17.38, G. M. T.
Long. (Per. - node) = 60° 45' 1
Long. node...... = 342 29 ~Mean equinox, 1882 ..0.
Inclination . . • . . . = 140 17 j
Log. q . . . . • . . . . . = 7.54407 ..

.

The resemblance of the orbit of the great comet of 1880 to that of
the still finer one of 1843 bad attracted the earnest attention of astronomers at the time, and most had been led to consider them one and the
same body.
And now the appearance of a third mag·nificent object on the same,
or nearly the same, track revived the discussion which took place in
1880. Then three leading theories had been started.
The first, of least probability and but little received, saw in the comet
of 1843 a return of the comet of 1668, and supposing the comet of 1702
fo have been another return of the same object, considered that we had
here a comet with a period of about 35 years, which had been apparently
slowly increased to one of 37 years. But this theory rested on hut very
slender foundations; and, if true, it is obvious that our present visitor
can claim no identity with his predecessors in the same path. Professor
Weiss, of Vienna, holding a somewhat similar view, ascribed to the comet
a constant period of about thirty-seven years, and identified it with
those of 1106, 1179, 1363, 1511, and 1695, but not with that of 1668.
A second theory suggested that the comets of 1843 and 1880 might
now be independent comets traveling on the same .track, the original
parent comet having suffered disruption at some much earlier visit, and
the fragments having become so widely separated that an intenal of
thirty-seven years now takes place between their perihelion passages.
In any case it was felt th.a t the hypothesis that so brilliant an o°Qject
could have frequently returned without any observation having been
made of it was quite incredible.
A third and more popular theory regarded, indeed", the comets of
1668, 1843, and 1880 as oue and the same object, but supposed that its
period was gradually being shortened through the resistance experienced by the comet whilst passing through the solar atmosphere at
perihelion. M. Meyer went further back, and regarded Aristotle's comet,
B. 0. 371, as the next earlier appearance to that of 1668. This theory
seemed to receive strong confirmation by the apparition of the present
comet, and further information seemed to lend it greater force.
The great comet which had borne the names of Thollon, Common, and
Cruls, who had each in turn discovered it independently, now proved
to have been still earlier discovered by Mr. Finlay, first assistant at
the Cape Observatory, who remarked it at five o'clock in the-morning
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of September 8, and who obtained the folJowing place for it on the following day:
R.A.

Cape mean time.

Sep tern ber

s, 17h 23m 58

8

1440 59' 51" .4

Deel.

-00 45' 30".0

Mr. Finlay had been more fortunate than the subsequent discove1ers,
not only in thus anticipating them by several days, but in being able
to retain his hold on the comet right up to its conjunction with the
sun; and Mr. Gill was · able to inform the Astronomer Rhyal that, "on
Sunday, September 17, the comet was followed by two observers with
separate instruments, right up to the sun's limb, where it suddenly
disappeared at 4h 50m 58 8 Cape mean time." This observation is wholly
unprecedented in the history of astronomy, and proved most valuable as
showing how exceedingly unsubstantial the comet was, for the sun's brilHancy could not, as some have supposed, account for the disappearance.
Had it been so bright as to have become invisible, neither bright nor
dark, in the center of the sun's disk, it would have appeared as a bright
object when seen against the comparatively dull background of the
regions near the limb. Had it harmonized with the degree of splendor
of the limb, it would have looked dark on the disk. Ther!3 was not,
therefore, enough solid matter, or that matter was not sufficiently aggregated, for it to appear as a spot or a cloud, bright or dark, whilst in
transit.
Mr. Hind had meanwhile computed an orbit, which compares as follows with those which Mr. Tebbutt obtained for the 1880 comet, and
those of Professor Plantam our for the comet of 1843:
Comet 1843.

Comet 1880.

Comet 1882.

l 1er. pass .. ...........•............................... . ....... .... .................... Sept. 17, 2169
1r •• ••••••••••••••••••••••••••••••••••••••••••••••••••• 2780 18' 311.0
2770 22' 53 11.4
*276° 14' 36"
0 ----..... --..... --. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
o 51 4 .1 358, 22 48 . 6
* 346 6 58
;, . . - - .• -• - ••. -•.• , .. - - • . . . . . . . . • . . • . • . • . • • • . . • . . . . . . . . .
35 45 39 . 0
36 41 41 . 9
* 37 58 59
56
3

~oti~~ :::::::::::::::::::::::::::::::::::::::::::::::

Retri:~12_7

Ret~~:~i:.

Retro~i1~~~

* App. eq., Sept. 25.
Sun's radius 0. 004664 (sun's mean .distance= 1).

But this orbit would give the ·comet's distance from the center of the
sun at the time of Dr. Gill's remarkable observation, on September 17, as
only 10'.9; that is to say, it should have been far on the disk, and fully
5' from the limb at the time when it was actually seen to be only just
entering the limb. Mr. Hind cannot think this discrepancy due to
fa11lts in the elements, for they represent the middle position within 1',
and the first observation was taken only twenty hours after the one at
the Cape with which the ·elements are in so little accord. There is,
therefore, strong reason to believe that the comet's speed received considerable alteration whilst in the immediate neighborhood of the sun,
and Mr. Hind uggests the proba,bility of its return in October, 1883.

'1'
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Mr. Chandler, ·using the above.mentioned Dun.Echt obse1Tation,
with one made at Washington, September 23, and Cambridge, United '
States, September 30, found that a parabolic orbit gave considerable
deviations in the middle place, and deduced therefore the following
elliptic elements. The elliptic elements obtained l>y Professor Planta·
mour, for the comet of 1843, and by M. Meyer, for that of 1880, are
given for comparision:
Comet 1843.

~t~~ ~.~~~

Comet 1880.

:::::: ::: :: ::::: :: :::~: :::::: :::::::::: .355°. 46; ·48'~_-4 · .356°. i6; .43'~_-2

w. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • • . . . . . . . • . . . . . 77 43 57 . 9
i ..... ........................................... 143 1 31 .2

~rt:::::::::::::~:::::::::::::::::::::::::: dmt~
a .. . . . • . • . . . . . . . . . . . . . • • • • . . . . . . . • • . . . . . . . . • . . .

Period..........................................

0

7. 82165
·21. 875 years.

77 53 55 . 9
143 7 46 .8

i~! ~~~

5

11. 08690
36. 91 years.

Comet 1882.
7 1 0
Sept. l ,
6?sf\I,;
71 39 3
142 35 51
18

i~

r~i~i ~

4. 17535
8. 532 years.

A comparision of the orbit with whatever · observations were available seemed to Mr. Chandler to confirm the periodical nature of the
comet, alt.hough further observations will be....necessary ~o fix the period
with precision.
The'physical appearance of the comet which,Hke that of 1843, and
unlike that of 1880, showed at first a decided nucleus, together with
the above intimation of a period very considerably greater than that
of the internal from 1830, January 27, the date of perihelion of the
1880 comet, suggest that perhaps the 1843 comet suffered disintegration
when at its nearest approach, and that the 1880 comet was a portion of
, its less condensed material, whilst the body of the comet, with the principal nuflleus, suffering less retardation than the separated part, h~s
taken two and a half years longer to perform a revolution. The remarkable discovery made by Professor Schmidt, of Athens, on October
8, of a second comet only 4° S. W. of the great comet, and having the same motion, would seem rather to confirm this view.
The spectroseopic observations of the comet have only been less-in1
teresting than the questions of its orbit and identity. M. Thollon, who ·
examined its spectrum on September 18, with a Steinheil spectroscope,
having one prism of 60° of dense flint, in conjunction with a horizontal ·
telescope of 9 inches aperture, into which the light of the comet was
reflected by means of a siderostat, gives the following description of it:
"Although working in full daylight, the spectrum of the comet was
very bright; its leading characteristic was the presence of the bright
lines of sodium. We at once saw in the field of the instrument a tolerably distinct spectrum, due to the scattered light of our atmosphere, in
which the dark Fraunhofer lines could be distinguished. Upon the
background of this spectrum a narrow and much more brilliant continuous spectrum, given by the nucleus of the comet, was seen clearly det~ched. From the height of the spectrum we estimated the apparent
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diameter of the nucleus as about 15". This spectrum stretched very
far into the violet. The bright lines of sodium D 1 and D 2 were given
at the same time both by the nucleus and by the neigh boring regions•
From their length we estimated the apparent diameter of the part of
the comet which displayed them at 1.'5. They were neither diffused
nor broadened, but narrow and perfectly separated, and exceedingly
bright, especially in the spectruru of the nucleus. They were nearly of
the same brilliancy, however, the . most refrangible seemed a little the
brighter, and they were, in short, exactly like the lines given by a flame
moderately charged with sodium, both in brightness and in their essen~
tial characteristics. Of their identity there can be doubt, for besides
the characteristics which we have just pointed out, we compared their'
positions with those of the Fraunhofer lines D 1 and Da, given by the spectrum of the diffused daylight. We ascertained that the bright lines of ,,,,
the comet were not exactly superposed on the Fraunhofer lines, but
were both displaced towards the red by a very small amount, the same
in each case. equal perhaps to ¼or ¼of the interval between D1 and n,,.
We therefore concluded that the comet was traveling away from tqe
earth at that moment. We intended to measure this displacement the
Ilext day, and prepared a more powerful spectroscope for this purpose;
but the state of the sky did not give us the opportuuity. No part ()f
the comet showed us the bands of carbon, nor any band or line other
than tho~e of sodium, perhaps on account of the diffused light, whi(}.,h
would be able to mask bands of small brilliancy.
"The singular analogy between the spectrum of t,h is comet and that
of comet Wells, observed some months ago, will doubtless appear tbe
more remarkable, as preceding ~omets have never shown the lines 9f
sodium."
But as the comet has receded from the sun, the ordinary cometary
hydrocarbon bands have made their appearance, and the ordinary y~llow, green, and blue bands bad become very conspicuous on October
1, whilst the sodium lines were very much fainter. M. Ricco, at Palermo,
observing up to October 11, found the spectrum of the tail perfectly continuous, and could trace it right to the end. The three hydrocarbon .,
bands were only given by the nucleus and a region of some 5' radiqs
:mund it.
These changes in the spectrum, as the comet recedes from perihelion,
combined with the re,erse changes witnessed in that of comet Wells
as it approached it, seem to render it not unlikely that sodium would
appear in the spectrum of any comet which should approach the sun
sufficiently nearly; that it i , in fact, an indication of excessively high
temperature, as the hydrocarbon bands are of one not quite so great. An
int rmediate sp ctrum of which no definite details have yet been supplied eems to have been ob erved ·at Dun-Echt aud elsewhere. l\L
Rice peak of having s en many lines up to September 27, a band hi
the reel, a line in they llow near and after Di, two others in the greeu,
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and an enlargement of the. continuous spectrum in the green and blue,
but was able to make no measures. Had determinations of the positions of these lines been possible, we might have had much "Very intere€ting information.
The tail of the comet has throughout resembled that of the 1843 comet,
it being nearly straight and very brilliant. M. Cruls represents it
,as .being about 300 long about ten days after perihelion. M. Ricco
gives its breadth as varying on different .days from 1° 48' to 2° 28'.
The southern edge has appeared stronger and brighter than the northern, sometimes remarkably so, and, though nearly straight, it is sligh_tly
convex towards the south. The nucleus, circular at first, bas shown a
strong tendency to lengthen, and M. Ricco has observed it as double .
.Astronomers will continue to seize on every possible opportunity of
watching this most remarkable· and interesting object as. long as it remains within our view, even without the stimulus afforded by the expectation of seeing it plunge into the sun, as it bas been confidently
prophesied it will shortly do. If it should turn out as here suggested, that
the present is but its second return, in modern times at least, we may
have to wait longer for the final catastrophe than is perhaps generallJ7
expected; and the present behavior of the comet would perhaps seem to
indicate that its fate will be accomplished rather by ,a gradual disintegration than by a sudden headlong plunge into the solar orb.-Observatory, 1882, November.
The comet of May 17, 1882.-M. Trepied, in an account of his o~servations made in Egypt during the total solar eclipse of May 17, which was
communicated to the .Academy of Sciences on the 19th instant, has the
following interesting note:
"Towards the middle of totality, I perceived to the right of the sun,
a streak of light, slightly curved at the lower part, having a singular
appearance and in evident discordan~e with the rest of the corona. I .
did not for an instant suppose that it could be a comet, and only recognized its nature an hour after the eclipse on comparing my sketch with
one of the photographs obtained by Dr. Schuster. That photograph
plainly showed the nucleus at a distance from the edge of the sun a
little greater than th~ diameter of that body; the direction of the tail
agreed well with what I bad drawn, but I had stopped the streak at
much too short a distance from the edge. I did not, however, believe
that it .would be allowable for me to change anything in my drawing."
The sketch referred to is copied in the Oomptes rendus of the above
sitting of the .Academy. M. Trepied further remarks:
·
"The brightness of the cornet appeared to me the same as that of the
external parts of the corona."
The position of the observing station, as provisionally determined by
M. Trepied, is in longitude Ih 57m _408 e.ast of Paris, and latitude 260
33' 21", where the middle of totality occurred at Sb 31m 53 8 a. m. local
-J1ean time. M. Trepied says in the week following the eclipse he searched
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'for the comet many times before sunrise and after sunset, but without
-'d etecting it.
The comet has been sought for elsewhere, though unfortunately without success.
The refractive power of comets.-The great comet 1881, III, passed
near to faint stars on several occasions, so near that the stars were
certainly shining through the cometic substance. During three such
opportunities, Dr. Meyer, at the Geneva Observatory, made a s.eries of
micrometer measures on the relative positions of the star and the
comet's nucleus. T his last was sharp and well defined like a star.
The preliminary reduction of these measures showed that the light
of the star suffered a refraction in its passage through the comet's head.
The whole question of such a refraction was examined by M. Cellerier
(Archives des Sciences, etc., de Geneve, October, 1882). under the supposition of a variable"density to the cometic matter, which was further
supposed to act like a true gas. The theoretical solution of the problem is given in a simple form. Dr. Meyer has applied the theory to the
cases in hand, and obtains from the three stars the following values of
e, which is the refractive power of the cometic matter (supposed gaseous):
0

.

'

29 June, 1882, e = 0.00000916; 14".3 = d 1•
13 Jllly,
1882, e = 0.00000299; 25". 3 = d2 •
1 August, 1882, e = 0.00000317; 24".6 = d3•
The numbers d1, iti,, d 3, are the shortest distances of the stars from
the comet's nucleus, reduced to what they would have been if seen all
from a distance 1. Supposing the density of the gas to be proportional
to the square of the distance, and the refractive power of the gas to be
directly proportional to the density, the three values of e above can be
reduced to the following three numbers which express (on this hypothesis) three different determinations of the refractive power of the gal:!
· at a distance of 14".3 = 102,000 kilometers.
29 June, eo = 0.00000916.
13 July,
= 0.00000936.
= 0.00000938.
1 August,
Dr. Meyer epitomizes his results as follo:ws:
"The substance which composed the head of comet 1881, III, behaved
optically like a gas, and its refractive power at a distance of 102,000
kilometers from the head was 0.0000093. This refractive power, and
hence the density of the gas itself, varied as the square of the distance
from the comet's nucleus."
Professor Bredichin has issued the first part of Vol. VIII of A.nnales
de l'Observatoire de Moscou, which, in addition to meridian observations,
contains a continuation of his researches upon the tails of comets, the
pre ent publication including the comets 1881 b and c, and the fourth
or great comet of 1825. Professor Bredichin has reprinted the long
serie of phy ica.l observations on the latter body made by Dunlop at
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Paramatta, N. S. W., which originally appearedin Brewster's Edinburgh
Journal of Science, 1827, and which have been a .good deal overlooked,
that periodical, on the Continent at least, not being easy of access.
- Dunlop's drawings are reproduced, and there are several figures of the
two bright comets of 1881. With regard to his investigations generally,
Professor Bredichin concludes:
"My researches on all the comets of which I have been able to find
observations in astronomical literature (3G comets), place me now in a
condition to calculate in advance, for each great comet that appears,
the positions and the figure of its tails of all t,hree types. It is evident
that the relative amount of matter in tails of different types cannot pe
determined in advance, and, consequently, observation alone can show
us the relative brightness of tlie types and the possible absence of one
or another of them. But, in every case, the positions and the general
form of such of the tails as become visible will be in accord with the
positions and figure calculated beforehand."
PL.A.NETS.

Vulca,n .-In the report of the director of the Washb-1~rn Observatory
for 1882, is given an account of experiments with the Watson Solar
Observatory. Thi3 we give in full, ~sit probably will not be published
elsewhere, and ori account of the general interest in the success of this
experiment.
The solar observatory was devised for the purpose of seeing a planet,
or stars in the daytime.
It consists essentially of a covered cellar large enough to contain an
observer and a six-inch telescope. From the north wall of this cellar
a tube 12 inches in diameter and 55 feet long is directed to the.north
pole. At the upper (north) end of this tube a heliostat, or mirror
driven by clock-work, is to be placed. The idea is that the images of
stars will be reflected down the tube by the mirror and seen by an observer in the cellar through the telescope. When I took charge of this
observatory 'the building was entirely incomplete, and no instruments
were available for trying the experiment. I have borrowed from Profes~
·sor Langley, director of the .Allegheny Observatory, a heliostat suitable
for the-purpose, and the regents of the university have bought from
Mr. Burnham, of Chicago, his six-inch Clark telescope; and the building has been completed. Six weeks have been spent in thoroughly trying the experiment. The trial is now concluded, ·a nd the result is that
the solar observatory is not suitable for showing stars as faint as the
third magnitude in the daytime, even when they are distant from the sun.
Therefore there is no use in proceeding further with this means in
the search for Vulcan, which was estimated by Professor Watson to be of
the four-and-a-half magnitude,-and which, from the nature of the case,
must always be near the sun. The details of the experiment are given
in the following extract from the annual report:
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"The solar observatory'was destined by Professor Watson for two purposes: First, spectroscopic and photographic observations of the sun
itself; and, second, for·observations of the immediate neighborhood of
the sun for the detection of a planet (Vulcan) interior to Mercury.
"ThemagnitudeofVulcan was estimated by Professor Watson at four
and one half, that is, it bas a light about one-twentieth as brilliant as that
of an average first-magnitude star-Alpha Lyne, for example. If seen
at all, it must be seen in the daytime, and close to the sun.
'' During the months of June and Jn]y experiments were mnde to determine the fitness of the observatory for the detection of Vulcan. In
these experiments the six-inch telescope bought by your Board from Mr.
Burnham was mounted in the cellar of the solar observatory on June 8ifs objective andeJ·epiece having been carefully adjusted previously. To
get an idea of the advantage gained by the inclined tube of the solar
observatory I reduced the aperture of the fifteen-inch telescope in tbe
dome to six inches, aud put on an eyepiece similar to that used on the
small refractor. Both telescopes were then pointed to the north pole.
Two observers, one at each telescope, noted times of the first appearance of tbe ·small stars about the uorth pole as evening twilight disappeared. A map bad been prepared previously giving these stars. If
the fifty-five-foot dewcap gave a material advantage, then these stars
should have been first seen with the solar observatory telescope. In
fact, they were first seen by this, but only by about two minutes on the
average. This ·experiment was tried on June 8, 11, and 12.
"The excellent heliostat lent by Dr. S. P. Langley, director of the
Allegheny Observatory, was placed on its pier June 12, and adjusted.
This instrument was exactly fitted for the purpose, and was in perfect
order.
"Observations wPre made to find stars in the daytime every clear day
between June 15 and July 12, without result. The place in the sky to
which the heliostat mirror was pointed was .fixed by setting on the sun
at a given hour; and the fact that this setting was not changed by accident was established by observing the position of a small pointer
which was added to the heliostat.
,
"The Jatter trials were made wi tb a beliostat mirror, set for the place
of the brightest star in the Pleiades, and on three days this group was
looked for about the time of its passing the meridian. Forty or fifty
minutes were thus spent daily.
"There must have been in the field of the telescope (30 degrees) the following stars:
"Eta Tauri-3.4 mag. (twice as bright as Vulcan).
"b Pleiadum-4.5 mag. (as bright as Vulcan).
"d Pleiadum-5 mag. (fainter than Vulcan).
"f Pleiadum-4.5 mag. (as bright as Vulcan).
'' h Pleiadum-5.6 mag. (fainter than Vulcan).
"At this time the sun was some 50 degrees east of the Pleiades. No
stars were seen at any time. The position of the mirror for the Pleiades
was verified by finding a group of stars at night-time in the predicted
place. The original setting was made through the sun .
. "I am ati~fied, therefore, that there is no use iu prosecuting this particular ~xperiment fnrtlJPr. The instruments employed were as perfect
a poss~ble. Every conceivable precaution was taken, and it was shown
that th1 apparatu was not uitable for eeing stars of the magnitude
of Vulcan, even di tant from the sun. It would, therefore, be a waste
of tim t look f r uch star clo e to the sun.
'' It i' to be noticed that no evidence has been collected in regard to
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the existence ·or non-existence of Vulcan. It has simply been shown
that this device is not suitable for detecting such a planet.
"I may mention that, during the summer of 1881, this same experiment was tried· by Dr. Langley, with far more satisfactory arrangements·
than those of the solar observatory, and that it was a failure with him
also, and that Professor Harrington, of Al'm Arbor Observatory, also
failed to find any material advantage with a (horizontal) tube 150 feet
long.''

The Earth.- We extract from the Academy the following review (by
G. F. Rodwell) of an important book entitled The Physics of the Earth's
Crust, by the Rev. Osmond Fisher:
'' The author in twenty-one chapters discusses the principal facts connected with the interior heat of the earth, the elevations and depressions of its surface, and the causes and effects of volcanic action. He
shows that the rate of increase of temperature, as the distance beneath
t,he earth's surface is augmented, is, on the whole, an equable one, and
may be taken to average about 1° .F. for ever-y fifty-one feet (misprinted
degrees, p. 267) of descent. And thus at a depth of about thirty miles
all known rocks would be in a state of fusion.' As to the condition of
the interior of the earth, we are first led to a discussion of the density.
The surface density is between ~.56 and 2.75, while the mean density
of the whole earth is 5.5. Thus the density considerably increases as
we approach the center of the earth. Everything points to the conclusion that the earth has once been in a molten condition; the main question for consideration is whether it is still molten within, or whether
this condition has passed away, and it is now solid. It has been thought
by some, however, that the interior of the earth may be 'potentially hot'
-that is to say, really solid, on account of the enormous pressure to
which it is subjected, but ready to become fluid at any moment when
the pressure is diminished or removed. Having discussed the arguments of Hopkins and of Sir William Thomson, the author asserts that
the requisite great rigidity which the earth must possess.in order to enable it to resist the deforming influence of the attraction of the sun and
moon does not require that the earth should be absolutely solid from the
center to the circumference. A rigid nucleus nearly approaching the
size of the whole globe, covered by a fluid substratum of no great thickness in comparison with the radius, with an outer crust of less density
floating upon it, would meet the difficulty. 'This is the supposition,'
says the author, ' as to the condition of the earth, which appears, on
the whole, to satisfy best the requirements both of geology and of physics.' T~us the_solid nucleus would owe its solidity to the great superincumbent pressure, while the outer crust would owe its solidity to having becom.e cool through radiation, while the fluid substratum would remain in that condition because it would not be submitted to sufficient
pressure to render it solid, while it would retain sufficient heat tor.ender ·
it molten. As to the density, von Waltershausen has calculated that
H. Mis. 26---20
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the density at the center of the earth is 9.59 under a pressure of 2,500,000
atmospheres, and he thinks it probable that the inagma beneath the
outer crust consists of felspathic materials, passing lower down into augitic, and finally, at the center, into a magnet,ic magma.
"The next problem to be discussed relates to the manner in which
the heat and the gravitation of the earth have produced the elevations
and depressions and puckerings of the surface. To explain this it is .
generally thought that, as the .cooling of the earth proceeded, the
interior retreated from the solidified crust, and that the latter became
crumpled and contorted by the lateral pressure. The author has calculated that the pressure available for this purpose would be equal to
that of a column of rock of the surface density, having the same section
as the stratum, and 2,000 miles in length-a pressure equal to 830,200
tons on the square foot, and more than sufficient to perform the operations assigned to it.
"Volcanic eruptions probably arise from liquid masses of the substratum gaining access to the surface, and we must conceive that the water
which accompanies all volcanic phenomena must be present in the magma of the substratum. 'We may look upon the state of igneo~queous
solution,' obser_ves the author, 'as one in which the water-substance is
in a gaseous state, and the combination between the water-substance
and the rock is probably of that kind which has been termed "occlusion"
of gas by a liquid. .An examination of the amount of contraction which
woul.d have produced the existing inequalities of the earth's surface
shows that the ocean basins are not the result solely of depressions in
the upper surface only of a crust of uniform density, but that they are
<lue to the greater density and general depression of the suboceanic
crust.'
"According to the author, volcanic energy is the cause of the compression of the earth's crust. Thus he reverses the theory of Mallet, which
makes volcanic energy the result rather than the cause of compression,
and he shows •that the utmost conceivable amount of heat capable of
being obtained by his theory is inadequate to the purpose assigned to
it. He considers, moreover, that the geographical distribution of volcanoes is better explained on the supposition of a thin crust and fluid
substratum than upon any other.
"' Their linear arrangement points to their being situated along great
systems of fissures; and such systems of fissures are indicative of a· thin
crust. Fissures which run for Jong distances in nearly straight courses
point, either to a movement perpendicular to the fissured surface or else
to a rending pressure within the fissure'itself; while on the other hand
fissures which are caused by contraction in a direction parallel to the
-earth's surface would divide up an area into polygonal fissures. The
former arrangement of the fissures accords best with the distribution
of rnlcanic ranges and suggests a thin crust.'
'' Volcanic regions are either oceanic or appertaining to the coast, and
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it is probable that tlle latter are closely connected with elevations of
the continents which they skirt, while the oceanic volcanoes are not
concerned with true elevatory action. The great volcanic chain of the
Pacific approximately divides the earth into two parts, one of which
contai~s the chief proportion of land, while the other contains .Australia
and nearly all the ocean. And perhaps the area of Australia has been
elevated within. the ocean hemisphere on account of the deflection of
the great Pacific line of action by the northwest line, which passes
through Sumatra and the Malay Archipelago, and which meets it at
the southeast corner of Asia.
"Although many of the subjects discussed by Mr. Fisher must remain
open questions until we are far better acquainted wit.h the conditions
of volcanic action, we think that he has cleverly argued his points, and,
by the ~equent application of a rigid mathematical treatment, has removed his opinions from the domain of those pure speculations which are
too often applied to the explanation of obscure phenomena connected
with the physics of the earth."
Geodesy of Eitrope.-Two very interesting charts have just been distributed as supplements to the proceedings of the sixth general conference of the European Geodetic Survey (held at Munich, in 1880).
One of these gives all the telegraphic determinations of differences of
longitude, and the other gives all the determinations of latitude and
azimuth (separately). Such charts for the United States would be
most valuable.
Atmospheric refraction.-An important memoir on refraction has be~n
lately published by M. Radan, who, after a discussion and comparison
of previous theories, gives formuloo and tables for refraction, in which
allowance may be made for difference in the rate of decrease of temperature with the height above the earth's surface at di:fl:'erent seasons of the
year. M. Raclan also discusses the case in which the surfaces of equal
temperature in the atmosphere are inclined to' the earth's surface.
The Moon.-Selenography has lately received a valuable contribution by the publication of the sketches of portions of the mooii's disk
which were made by Tobias Mayer, at Gottingen, in the middle of the
last century. Mayer was the first observP-r who constructed a general
map of the moon in which the positions of the chief lunar spots were
laid down from actual measurements, and not from mere eye-drafts.
The intended publication of his lunar sketches at the end of the last ·
century was frustrated by the death of Lichtenberg, who had under~
taken it, and Mayer's smaller general map remained the only accessible
result of his selenographical labors. 1.'o the discussion of any questions
referring to physical changes on the moon's surface, the evidence which
may be derived from trustworthy sketches made at an early period is
obviously of considerable importance, and the publication of Mayer's
old sketches is therefore a welcome addition to the available sources of
information. There are forty sketches made betwee~ June, 1748, and
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.June, 1750, and these are reproduced by photoheliograpby, so that the
,copies are faithful representations of the originals. They are accompan ied by a copy of Mayer's large general map, of nearly fourteen inches
,diameter; and thus the results of his old seJenographical observations,
<:Obtained with humble means, have at last become a-v-ailable, ~nd a debt
Jong due to him has been paid'by the Gottingen observatory.
Mr. Henry Harrison, of New York, has published a colored lithograph
:representing the moon as the "three-da,ys-old crescent," or as it appears
three days after the time of new moon. As the ordinary lunar maps
:a1~e constructed with the object of exhibiting the general topography of
the whole visible· surface, they do not represent, and are not intended
to represent, the real aspect of the moon at any time; and it is necessary
. to have special maps for special phases of illumination if they are to
show the shadows and other variable features which are so strikingly
,-characteristic of the moon's appearance at different hours of the lunar
day. Mr. Harrison's lithograph is such a special representation, and,
as regards general resemblance and artistic effect, may be called a suc,cess. Though it does not show more than a small portion of the inmumerable details which the telescope reveals, it gives a good notion
r0f the telescopic appearance of the young moon as seen with comparatively low power. The moon's image is eighteen inches in diameter,
the phase represented corresponding to the time when the crater Messier
has emerged into the light of the rising sun.
The plate·is accompanied by a little descriptive hand-book and an
outline map. Its publication will be followed by that of five more plates
.containing similar representations of :five of the most interesting phases.
Experiments have repeatedly been made with the object of procluciing natural imitations of the craters and inequalities visible on the
moon's surface, and it has been found that the :figures of the lunar in-equalities can be closely imitated by throwing pebbles upon the surface
of a smooth, plastic mass such as mud or mortar. Mr. Meydenbauer,
-o f Mar}?urg, uses a basis of dextrine for the purpose and drops small
quantities of the same material from a moderate height upon that basis.
A photograph of various figures which are thus produced show a remarkable resemblance to the various inequalities visible on the moon's
.surface. (A. Marth, in the London Academy.)

a

The topography of the planet Mars.-Professor Schiaparelli has published a second important memoir, entitled'' Osservazioni Astronomiche
ce Fisiche snll' Asse di Rotazione e sulla Topogra:fia del Pianeta Marte
- · -." (Reale A.ccademia dei Lincei, anno cclxxviii, 1880-'81.) By
combining his observations at the opposition 1879-'80 with those made
at the favorable opposition of 1877, he finds the position of t,he equator of Mars referred to the earth's equator as follows: Ascending node
(1880), in 48° 7' .8 inclination 360 22' .9-:figures differing little from
those provisionally adopted by Mr. Marth.
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Schroeter's observations.-The University of Leyden having acquired
in 1876 the manuscripts and copper plates of Schroeter's great unpublished work on Mars, "Areographische Beitrage zur genauern Kennt:..
niss und Beurtheilung des Planeten Mars," Professor Bakhuysen is
about to bring it out. Schroeter had all but completed it at the time
of his death, and had, indeed, it would appear, thoroughly revised the
greater portion of it. Professor Bakhuysen states that having red need
Schroeter's observations for the position of the axis of Mars, he :finds its.
longitude 3520 59' and the latitude 60° 32'.
Asteroids.-The following is a list of the .A.steroids discovered in
1882:
Discovered.

Jan. 18 ......................·.....•....•.....••.•.... ·· · · ··
Feb. 9 ..................................•.................
Mar. 10 ...•.•..........•...............••..................
Mar. 80 .................................•••..••............
April 19 ..... ....•. . ... .. .............•..•. -•••• · ·. · · · · • · · · ·
July 19 ..••...•••......... ······ ...•...•••....•••.•••...•..
Aug. 12 .............. ..................................... .

tlt ~~ ::::::::::::::::::::::::~ ~:: : ::::::::::::~: ~:: : :
Sept. 10 .••................. ..............•.. .......... .....

No.
221
222
228
224
225
226
227
228
229
230
281

:ByPalisa. .. . .. ... .. . . . . . . .
... . do ......•. . .... . ;, ..
..•. do .......•..........
.... do ............. .... .
... do ................. .
.... do ................. .
Prosper Henry ....... .
Palisa ................ .
.... do ................ .
L. i!e :Ball.. .......... .
Palisa ..........•...•..

Discoverer's No ..

,

8()

31
32'
33':
34'
35'
&3(:i;

37:

1!
381
)

The mass of Jupiter.-Dr. ~chur has made a new determination of th&
mass of Jupiter from heliometer measures of the satellites, an equali
number of observations being made on ea,ch satellite. His results_
are:
From satellite I, m = 1-:--(1050.918 ::I:: 1.667.)
From satellite II, m = 1-:--(1046.026 ::I:: 1.425.)
]from satellite III, m = 1-:--(1047.665 :±: 0.646.)
From satellite IV, m = 1~(1046.818 ± 0.484.)
so that having regard to the weights, the mass of Jupiter is 1-:--(1047.232:
± 0.365), the sun being taken as unity. Bessel's published result by the
same method was 1-:--(1047.879), but Dr. Schur bas reduced Bessel's
work anew, having regard to the corrections proposed by Auwers to the
constants of the heliometer (periodic error of screw, temperature coefficient, etc.), and finds, in the mean for Bessel, 1048.629 ::I:: 0.198, and co_mbining by weights, the :final mass of Jupiter from observations of the,
satel,ites by Bessel and Schur is, 1-:--(1048.311 ± 0.174). ·
Dr. Schur brings up some interesting questions in regard to the personal errors of observations of the satellites, for an account of which
reference must be made to the original paper.
Various other series of measures of the satellites are discussed, but
no Qhanges are made in the concluded mass of Jupiter.
The mean motions and the periods of the satellites require only ex,~
tremely small changes.
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The disk of ,Jupiter.-Prof. G. W. Hough's annual report as director of
the Dearborn Observatory ·3!t Chicago, for the year 1882, is mainly devoted to the reduction and discussion of the numerous series of observations on the spots upon the disk of° the planet Jupiter, made with the
18½ inch refractor, including measures for position of the great re!1, spot,
of equatorial white spots and other markings, and angles of position of
the equatorial belt. The observations extend over the period from
September, 1879, to March, 1882. Those made in 1879 and 1880 showed
that the red spot was retrograding with accelerated velocity, and this
drifting has continued with such uniformity that Professor Hough considers "the position of the- spot at any future period can be very accurately computed." It was found that aU the observations could be fairly
represented by a period of rotation, varying directly with the time,
and the discussion leads to the following formula: (1879, September
25 + t x 0.00209s.,) which gives 9h 55m 358 .9 for the mean period between
September 25, 1879, and March 29, 1882, comprising 916 days, or 2,214
rotations of the planet.
·
Hence, it is inferred that the apparent rotation-period has increased
about four seconds since the opposition of 1879, showing a total drift
of the red spot in longitude of 40,000 miles ; · and Professor Hough
rlegards his observations as evidence that the great· red spot is not ·the
solid portion of the planet. "An immense :floating island," nearly 30,000
miles in length, and more than 8,000 in breadth, bas "maintained its
shape and size, without material change, during more than three years."
He has failed to recognize any fading of the color of the spot. which,
on February 2 in the present year, he judged to be a light pink~ as
formerly. Although the dimensions of the spot may not be said to
have materially changed, the micrometrical measures do indicate a
diminution in length to the extent of 0".95 between the oppositions of
1879 and 1881, at which latter epoch it was 11".30 (reduced to Jupiter's
mean distance).
The direction of the sout~ edge of the equatorial belt was nearly
parallel with the planet's equator, as given in Mart,h 's ephemeris; the
north edge of this belt was found to be slightly concave.
The elliptical white spots were more numerous in 1882 than previou ly, but, with the exception of two situated south of the red spot, they
were seen with difficulty, and were only measurable under the best
vision. The two spots named were observed systematically during the
three months from November 21, 1881, to February 23, 1882. The following of the two appeared to be at rest relatively to the red spot from
November 22 to December 6, and subsequently to d11ft in the direction
of rotation to the extent of about 41 o; the average drift during the
last two months was at the rate of fifteen miles per hour. The preceding pot also did not retain the same relative position in longitude with
re ·pect to the great red spot. Professor Hough adds: ''The observation· of the mall white spots during 1880 and 1881 prove that the
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whole surface of the planet outside the margin of the equatorial belt
rotates with nearly the same rate." The approximate rotation-period
for the principal white spot between the edges of the gr_e at equatorial
belt was 9h 50m 98 .8 from observations over more than eight months,
which is the ,same as for the second ·s pot observed during 1880. Hence,
these equatorial white spots drift in the direction of the planet's rotation, at about 260 miles per hour, or through a complete revolution in
about 45 da.ys.
Twelve tinted drawings of the appearance of the disc of Jupiter
accompany the report. The first of two made on July 3, 1880, 8hows
the second satellite just entering on the great red spot at 15h 43m_5, and ·
the other, made nine minutes later, shows it nearly over its center. A
notch was formed so soon as the satellite touched the end of the red spot,
and when completely entered it appeared as white as when outside the
planet's disk.
OBSERVA.TORIES.

Observatories of the United States.-lt will be remembered that at the
accession of Professor Pickeri~g to the_directorship of the Harvard ·
College Observatory he obtained by the subscription of some 70 persons
in 1?oston the sum of $25,000 ($5,000 a year for five years). A pamphlet
report on the scientific work accomplished has just been published,
which shall be summarized here. The work is spoken of under the headings of the various instruments employed.
Large equatorial : This has been chiefly d~voted to photometry and
many new (successful) forms of photometers have been devised. The
brightness of the satellites of Mars, Jupiter, Saturn, Uranus (two only)
and Neptune has been determined. Some 200 double stars and about
100 bright stars with faint companions have been measured in the same
way. All the planetary nebulre have been similarly measured and several new Qnes have been discovered by their spectrum only.
Many variable stars have had their light curves determined photometrically, and several new ones have been discovered. Fifty points on
the moon have also been determined. Bond's zones of faint stars near
the equator are shortly to be revised.
M.eridian circle: The zone (50° to 55° N.) has been finished. It contains 8,300 stars from 1 to 10th mag., each of which has been observed
twice. Two hundred and fifty-eight stars have been observed, each 6
times, for the Coast Survey. One hundred standard stars are regularly observed with the sun. This work has continued for 3 years, and
will require 2 more. The graduation errors of one circle have been
determined.
Meridian photometer: Every star visible to the naked eye has had
its light determined photometrically on at least three nights, many on
more; over 100,000 observations were made in 3 years, and this work is
now completed. Other similar work is planned. Other miscellaneous
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work of importance has . been done, but is not mentioned here. This
brief summary will be sufficient to show the extraordinary amount of
the work which has been accomplished during the 5 years by the aid of
the additional endowment. The reasons for this Professor Pickering
summarizes as follows, and they deserve careful attention :
"It will be noticed that the increased work is quite out of proportion
to the increase of income. This is to be expected, since a large part of
the expense is the same in either case, and the increase is directly
available for the attainment of scientific results. The formation of a
corps of skilled assistants also requires time, and a delay in securing a
. continuation of our present income would seriously reduce our capacity
for attaining results with the greatest economy both of time and money.
"As an increased expenditure was undertaken before the completion
of the subscription, it is deemed best not to limit the present report to
a period of exactly five years, but to include all the work undertaken
since my first connection with the observatory in February, 1877.
"The effect of the subscription may be summarized in a few words.
Without it only one instrument, the meridian circle, was kept actively
at work, the large telescope being comparatively idle. The reductions
even of this one instrument could not be kept up, but every year fell
more and more behindhand. With the subscription, the large telescope,
the meridian circle, and the meridian photometer are in constant use.
A large number of the old observations have been published, while the
remainder have been reduced, and before long will be ready for publication. One-volume of the recent observations with the large telescope
bas already been published; another volume of meridian photometer
observations is now passing through the press. The unfinished volumes
of Annals were completed, so that, as is shown below, our work is now
known through twelve quarto volumes, while in 1876 but four had been
given to the public. Eight more volumes of Annals will be needed
to complete the publication of the observations already made. The increased rate of work ensues simply because the corps of assistants has
been more than doubled."
Willets Point.-A very interesting report is published by General H.
M. Abbot, of the Corps of Engineers, U.S. Army, on the astronomical
work which has been done during 1881 at the engineer post of Willets
Point, New York Harbor. It is to this school of application that young
officers of engineers are sent to learn the practical applicatiou of their
studies at West Point. They are taught the practice of military surveying, mining, torpedo service, etc., and also the application of astrouomy to military and boundary surveys. Each year a general order is
issued, giving the results of the past year's work. The order for 1882
may be summarized as below:
For local time, each officer makes a long series of determinations with
various in truments, and in various ways. Using the portable tran_sit,
the time of ·tran it i at first :recorded by an assistant, at the word given
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by the observer; next, the observer records his own time by the )elay
beat of a chronometer every 1 second; next by the chronographic method,
and lastly by the beat of the chronometer itself (every Q.5 second). Beginners use these methods in succession in the order named.
Personal equation is studied by means of Eastman's machine (see
Wash. Ast. Obs., 1875), and an interesting table of results by the second
method of marking time (the relay beat) is given.
The time determinations are given for each day of observations, with
the probable errors.
Time determinations by sextant observations are also given, and by
means of the (known) correction of the standard chronometer the err9r
of each observation and observer is determined.
We quote below the errors of the sextant Delta t's so determined.
(Usually 10 .altitudes of an east star and 10 of a west were employed.}
48 .0; l8.0; l8.5; 138 .7; 8 8 .2; 248 ,l; 18 .7; 08 .4; 1 8 .8; 0 8 .7; 38 .3; 28 .8; 58 ,6;
58 .0. These are the observations of students.
The latitude is determined, first by zenith telescope, and the first
process is the evaluation of "the level division. This is done by each
student, and of the set for 1881 the largest probable error is ±0!'.008.
The observations for latitude are given in detail. From 326 observations of 84 pairs in 1880, the latitude was found to be + 40° 47' 21".59
d: 0".082. From 591 observations of 104 pairs in 1881, it was found to
be +40° 47' 21".47, a difference of about 12 feet only. Sextant observations for latitude were also made. The errors of the several determinations were 1".1; 30".5; 14".8; 7".4; 011 .9; 0".5, 1:espectively.
The longitude is determinedlst. By lunar culminations. The errors were found to be (of one njght's
observations), 78 ,01; 68 ,99; 38 ,14; 158 ,97; 3s,74; 218 ,06; 148 .29; 248 ,84;
20 8 .58; 25 8 .04; 48 .06; 2 8 .28; 1 8 .81. The errors of each limb of the moon
are separately shown.
2d. By Jupiter's satelliteSJ Errors: 2l8.02; 29 8 .48; 25 8 .95.
3d. By lunar di~tances (sextant). Errors: 48 .0; 25 8 .0; 40 8 .6; 13 6.7;
348 .7; 68 .4; 58 ,7,
The value of a re"\Tolution of the micrometer screw of the small (fiveinch) equatorial was twice determined, as follows:
, •
R

= 19".362 d: 0".018 Polaris.
= 19

.287 d: 0 .057

,,

The displays of the aurora have been regularly noted since 1870, Feb~ ·
ruary 1. The number for each year is as below:
1870 99· '71 104· '72 94· '73 92· '74 35· '75 27· '76 17· '7'7 13·
'' '' ,
78, 4; '79, 16; '80, '._'
'2; '
'81,'
44. ' '
·' '
What has been given as an abstract of one year's work in one department only of this school of application for young engineer officers is
sufficient to show that we have at present no better school of practical
astronomy in America.

'

'''

''

314

SCIENTIFIC RECORD FOR 1882.

Halstead Observatory.-The new telescope at Princeton is now at last
in position and nearly ready for work. It was made by. A. Clark &
Sons, of Cambridge, the glass disks being furnished by Feil, of Paris.
The diameter of the object-glass is 23 inches, and the focal length
within an inch or two of 30 feet. At present its only superiors in the
United States are the 26-inch telescopes of the Naval Observatory, at
Washington, and of the University of Virginia. In Europe the 27-irich
refractor of the Vienna Observatory and the 25-inch telescope of Mr.
Newall surpass it. Five other instruments of larger dimensions are indeed now constructing, two in Paris, and three in Cambridge; but it
will be some time before any of them are finished.
In the Princeton telescope the lenses which compose the object-glass
are separated by a space of nearly seven inches, allowing a free circulation of air between them, and securing a ra.pid equalization of temperature. This construction also prevents the~, ghosts" (formed by reflections between the lenses), which are very troublesome in some hfrge
instruments.
The spherical and color corrections are very fine in the P dnceton
telescope, and the performance of the object-glass, so far as can ·be
judged from a few nights' use, is entirely satisfactory. · It is intended
to devote the instrument for the present mainly to spectroscopic observations of the stars. The spectroscope is of Christie's direct vision form,
which has been successfully used at Greenwich for several years. Mr.
Christie (Astronomer Royal) very kindly supervised its construction
(by Hilger, of London), and there is every reason to hope that it will
pro-rn a magnificent instrument. It is much larger and more powerful
than anything ever used before in stellar work; itis nearly six feet long;
and admits through the prisms a beam 2! inches in diameter.
A four horse-power gas-engine works the dome and shutters. It also
drives one of Edison's dynamo machines, which furnishe::; a powerful
current for purposes of illumination, and for producing the spectra of
metals or gases to be compared with those of the stars.
Yale College Observatory.-From a late report of Prof. H. A. Newton, director of Yale College Observatory, we learn that the Board of
Managers are to proceed at once to erect suitable buildings on the observatory grounds for the new heliometer just recefred from Messrs.
Repsold, of Ham burg, and the new equatorial telescope, purchased of
Boward Grubb, of Dublin, last summer. The towers for these instruments are now being erected, and the heliometer is expected to be in
place by the first of August, that the observers may have ample time
to prepare for the best use of the instrument at the transit of Venus in
December, 1882. The new equatorial of eight inches aperture is ex~
pected from the makers about the middle of August, and it will also be
ready for u e early in the autumn. The domes for these instruments
w r made by M:r. Grubb. The longitude of the transit house of this
ob. ervatory was recently determined by exchanges of telegraphic sig-
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nals on four nights by Prof. "'\V. A. Rogers, of Cambridge, and Dr.Waldo,
an exchange of observers being made on two nights. The difference of
longitude between the meridian circle of Harvard College Observatory
and the transit of Yale College is Oh 7m 106 .353 :l:: 06 .0091.
This report also contains the second annual statement of Dr. Waldo,
ast,r onomer in charge of the horological and thermometrical bureaus of
the observatory. This kind of work has not been undertaken anywhere
· else in this country; and the manner in which it is done reflects credit
on all concerned.
hiclc Observatory.-The Lick trustees have ordered from Messrs. Repsold, of Hamburg, a 6-inch meridian circle of the design of that of the
Strasburg Observatory. The object_ives of the instrument a.nd of the
north and south collimators are of six inches aperture, and will be made
by Alvan Ciark & Sons. The objective and eye end of the circle are
interchangeable. There are two divided circles, A and B. A is fixed on
the axis and divided to 2'. Bis movable on the axis and is divided to
2' at four points 900 from each other. Every degree of each circle is
numbered with an engraved figure. There are four microscopes to each
circle, one revolution of their micrometers being 1', and one part being
1". The setting is done by a reflecting microscope with two eye-pieces,
one north, the other south. The axis of the circle is itself a telescope,
and a collimator east or west is used' to rectify its position. The l1anging level is so arranged that it can be applied while the instrument is
pointed to the nadir.
The flint disk for the 36-inch objective to be made by Alvan Clark &
Sons for the Lick Observatory has arrived in this country. Its diameter
is 97cm (38.19 inches), its thickness 55cm (21.65 inches), and its weight
170 kilograms (375 pounds). .A month was required in the cooling.
A. crown disk has also been cast by M. Feil (fils) who made the flint.
A sidereal clock ordered by the Lick trustees, from A. Hohwu, of
.Amsterdam, bas arrived in this country. It is in all respects similar to
the norJ?lal clock of the Washburn Observatory, described in its publications, Vol. I, 1881, p.12; and to a clock just delivered to the l)ulkova
Observatory. Its cost is about $447. Similar clocks are mounted at
the observatories of Upsala, Leyden, Strasburg, Brussels, and Tashkent.
This clock bears the number 33.
West Point.Academ.y.-Alvan Olark & Sons are making a 12-inchequatorial for the observatory of the United States Military Academy at
West Point.
The followjng list of dates may have some interest:
The collimating eye-piece was first proposed (by Bohnenberger)
in theAstronomiche Nachrichten, Vol. IV, p. 330 in. __ .... _... : 1825
Used at Madras Observatory . . . ..... _. . . _. . . ____ . _. _.. __ . __ . 1834
Tried at Konigsberg . __ . _. . ___ . _ . _.. _. ___ . . . . ... _. _.. ___ ... · 1837
Used at Edinburgh for nadir .. _... _ _.. _________ . _... _. __ . ___ . 1840
Used at Oxford for nadir . __ .... _..... _... . ........ ·.... ___ ... _ 1843
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Used at Uambritlge .......... -.. " . . .. . . . . . . . . . . ... -. . . .
1845
. Used at Washington . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1815
Used at Greenwich .................... ____ ................... 1847
McCormick Observatory.-Prof. Ormond Stone of the Cincinnati Observatory,has been appointed director of the Leander McCormick Observatory of the University of Virginia. The institution is already in possession of the great refracting telescope made by the Clarks a, few years
ago for Mr. McCormick, who generously presented it to the university
in 1877. It cost nearly $50,000. The friends of the university have
contributed $75,000 to endow the chair of astronomy.
Warner & Swazey, of Cleveland, have completed arrangements with
the director of this observatory (Prof. 0. Stone) by which they are to
build a 45-footiron and steel dome to contain the 26!-inch Olark refractor.
The dome is to turn on a live ring, on Grubb's plan, but the rolls are
to be mounted in an ingenious manner which does away with most of
the friction, and allows of the most accurate placing of the ring on the
track. It is guaranteed that the dome (45 feet) will revolve with a _
direct pressure of fifty pounds.
Foreign observatories.-The last number of the Vierteljahrsschr-ift der
.Astronomischen Gesellschaft contains reports of the proceedings of some
twenty of the observatories in Europe during the year 1881. At Berlin
observations for the zone+ 20° to 25°, were actively continued, upwards
of 10,000 being made in the year. The 9-inch refractor was employed
for comets and small planets, etc., the physical appearances of the comet
1881 III, receiving special attention. With the Declinograph 1,200 small
stars were observed., making, up to the end of 1881, 12,329 stars, mostly
from the eleventh to the thirteenth magnitudes, thus determined in connection with the identification and observation of the small planets.
At Bonn the southern ~, Durchmusterung" furnished observations of
upwards of 14,000 stars, so that rapid progress is being made with this
work under the direction of Professor Schoenfeld. At Brm;;;sels astronomical physics, as well as meridian observations, have been attend~d
to; the meteors of the August period were extensively observed over
Belgium; Christiania was mainly occupied~ under Dr. Fearnley, with the
zone 65° - 70°, and the curious circum~tance of the existence of four
variable stars in this zone within a radius of 1° is recorded; the first,
in 20h 59m 20 8 + 66° 8 "5, has been estimated by various observers
from 5m. (Lalande) to 9m. (.Argelander); the second is in 20h 59m 48 8
+ 67° 35'.9; the third in 21h 7m 33 8 + 670 54'.4, and the fourth in 21h
nm 4911 + 66° 0'.9, for 1855.0. Baron v. Engelhardt, at Dresden, has
zealously observed tbe various comets of the year, and has made 111
ob ervations of J 9 minor planets. The principal instrument in the
Baron' observatory is an equatorial refractor by Howard. Grubb, of
Dublin; aperture 306mm, A new physical observatory has been erected
at Hereny, Hungary, by Eugen and Alexander von Gothard, the posi-
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tion of which is 12m 49.89 east of Berlin, in latitude 47° 16' 37".
The observatory is provided with a 10¼-inch equatorially-mounted reflector by Browning, of London. Observations were commenced in the
second week of November, and chiefly consisted of the examination of
star-spectra. At Keil an 8-inch refractor by Steinheil has been received.
Meridian observations here were largely-devoted to circumpolar stars
+ 79° to 82°, but according to the present plan the observations will be
continued to the pole. Leipsic is now under the direction of Prof.
H. Bruns. At Lund the zone undertaken by the observatory was continued, more than 5,200 stars being determined. From the observatory
of Brera, Milan, Professor Schiaparelli makes the welcome announcement that the late Baron Dembowski had confided to him all his astronomical manuscripts, with the condition that they were to be utilized
to the best advantage for the science. His measures of double stars,
upwards of 20,000 in number, will be -published under the auspices of
the Accademia Reale dei Lincei; they are to form four volumes, of which
the first will contain the measures made by Dembowski at Naples with
his Ploss! Dialytic in the years 1852-'58; the second and third, the observations made at Galarate on stars of the Dorpat Catalogue, and the
fourth, the measures of stars in W. Struve's appendix, the Pulkowa
Catalogue, and double stars discovered by Qlther astronomers, more
especially by the eminent American observer, Mr. Burnham. The first
volume is in course of preparation. At Plonsk Dr. Jedrzejewicz continues, in his private observatory, measures of double stars as his principal work. The passages of the red spot on Jupiter, by the middle of
the disk, were micro metrically determined from November 25, 1880, to
February 5, 1881, from 174 rotations. The period was found to be 9h
55m 34.4l8. :l: 0.13 8 , and at the same time the jovicentric latitude of
the center of the spot was found - 22°.8, and its length in degrees of
the parallel 26° .4; the· third and fourth comets of 1881 and Enck e's
comet were also observed for position. The physical observatory at
Potsdam was in full activity, and, in addition to the more special subjects of observation undertaken by this important establishment, an
extensive series of observations of variable stars was secured in 1881.
From Stockholm Dr. Hugo Gylden notifies his determination of the parallax of the star Bradley 3077, or No. 240 in Argelander's Calalogue of
250 stars, forming part of the seventh volume of the Bonn observations.
The resulting value is 0".283 :l: 0".0468. This star _has considerable
proper motion. Prof. R. Wolf communicates from Zurich the monthly
number of days with and without sun spots, and the relative numbers.
In the whole year's observing days the suri was free from spots on five
days and exhibited spots on 297.
From the report of the director of the Paris Observatory, we extract
the following: The asteroids, which have been observed at Paris and
at Greenwich for the past .fifteen years, are now to be observed at Paris
-0nly. It has been found at Greenwich that the bad weather seriously

318

SCIENTIFIC RECORD FOR 1882.

interferes with the pn1gress of the work; and Admiral Mouchez has
therefore underta~ei1 the whole of this labor at Paris.
The observation of the stars of Lalande has been going on at Paris
for some years, as is well kp.own. During the past three years this
task has been made the chief work of the meridian service, and it is
hoped /that the whole of these observations will be :finished in 1882.
The catalogue will be published i~ Paris, and it is expected that part
1, comprising 23,640 stars, will be sent to the printer cluring the year.
This will be the most important contrib_u tion to stellar . astronomy
that could be rendered.
The eighteen observers of the meridian service have made 28,747 observations during the year. The observations of the sun, moon, planets
and comets· amount to 1,018. These are reduced by the Bureau des
Calculs. T}J.e equatorials are employed as before in observations of
planets, comets, and asteroids. The large reflector will be resilvered
and devoted to photographic and spectroscopic work.
The meteorological observations, the time-services, and the astronomical school of Montsouris continue as formerly.
Visitors are admitted (by the written permission of the director) once
a month. Four hundred persons come on the average, and the uses of
the various instruments are explainea to them by four of the astronomP,rs, in regular turn.
The observatory is about to undertake an investigatio~ of the variations of the vertical, which have been remarked by Messrs. D'Abbad)e
and Darwin. From ·t he terms in which this research is spoken of iri the
report, it is evident that it is not considered to be one which promises
to be very fruitful in results. The large refractor is still in process of
construction. It will be clear, from the brief resume here given, that
the observatory of Paris is engaged in work fully worthy of its great.
name and of its past services to astronomy.
·
The commission appointed by M. Ferry to report on the construction
of the rotating dome for the large refractor of the Paris Observatory
has held numerous meetings at the Conservatoire des Arts et Metiers,.
Colonel Laussedat, director of the establishment, being in ·the chair
Only two projects have been reserved for final choice. M. Eiffel proposes to use a saline solution in a horizontal circular channel placed on
the wall to diminish the weight of the rotary roof.
Owing to the exertions of Admiral Mouchez, magnetical observations.
will soon be resumed at the Paris Observatory, in sub~erranean chambers which have been excavated in the newly annexed grounds. These
observations will be self-registering by photography, in conformity with
the instruments established by. M. Mascart at the College de FranceL
Direct observations will also be conducted with the old instruments
which were used by Arago, which were famous for his prognostications.
of aurorm, at a period when, the electric telegraph not having been.
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invented, many days must elapse before the arrival in Paris of news
from the northern parts of Europe.
A credit of 96,000 francs ($19,200) has been granted by the Chambersof Belgium to found an observatory at the University of Liege. It will
be chiefly devoted to the instruction of students in geodesy and geographical surveying.
A new observatory has been found~d at Tashkent, under the direc·
tion of Lieutenant Pomerantzeff. The principal instruments are1. A Repsold meridian circle of 4.82.inch aperture and 55.27 focus,
with a circle divided to 2' and read by 4 microscopes.
2. A Merz·-equatorial of 6.34 inches aperture.
3. A sidereal clock by Hohwu.
The geographical position is:
Latitude, 40° 18' 32" .2.
Longitude, 2h 35m 52 8 .15, east of Pulkova.
From two letters, printed in IJ.A.stronomie, we learn that Don J o~e
Gonzales has built and equipped and also endowed a small observatory
in Bogota, Colombia. Its principal instruments are a 4-inch equatorial,
a small meridian circle, spectroscopes~ ~c. The fagade bears the inscription: "Observatoire Flammarion.-A la France.-A Flammarion.-'' ,
ASTRONOMICAL BIBLIOGRAPHY.

The fourth and last fascicule of the second volume of Bibliographie
de l'.A.stronomie, by J. C. Houzeau, director of the Royal Observatory
of Brussels, and A. Lancaster, librarian of the same, has lately appeared. The authors have tabulated the .number of astronomical papers
by the dates of publication, from 1600 to 1880, .and have plotted the results in a curve of astronomical works, which illustrates with striking
effect the rapidity with which the number of these articles is increasing
with time. Political revolutions have· but slightly affected this progressive activity-excepting only the great wars of the first French
empire, which occasioned a remarkable decrease in the number of papers, the epoch of g-reatest depression being the year 1815. Important
astronomical discoveries and events have had the most marked effect
in stimulating the production of astronomical works ; for example, the .
last transit of Venus, 1874, and the discovery of Neptune, 184;6. Of
some 1,800 articles indexed in this volume of the Bibliographie, 6,000.
are written in the French language, 5,800 in English, 4,400 in German,
800 in Italian, and 600 in Latin, the remaining 400 being divided unevenly among nine other languages. The four most prolific names are
those of Secchi, Lalande, Zach, and Bessel, while those who have averaged the greatest number of papers per annum during the period of'
their activity are Flammarion, Secchi, and Proctor. The sections of
this volume are nine in number, and relate to the History of Astronomy,.
Astronomical Biography, Spherical Astronomy, Theoretical Astronomy,
Celestial Mechanics, Astronomical Physics, Practical Astronomy, Mon-
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ographs on the princjpal bodies of tbe Solar System, and Stellar .A.stronomy. The first and third ,olumes, being thought of less pressing
importance than the second, will be published subsequently, and wm
relate, the first to works (or separate publications), and the third to
observatories and the observations made at them.
This work has been epitomized in the Vade-mecum de l'Astronomie,
8vo, 1 vol., 1882.
The Greenwich Observatory, always prompt in its publications, is
this year even more prompt than usual. The volume of 1879 has been
distributed; parts of the volume for 1880 have also been ~ent out, and
the whole volume is nearly printed; and at the date of writing, the volume for 1881 is nearly ready for the printer.
Professor Folie,- director of the new observatory at Luttich, has
published new tableR for computation of the precession, nutation, etc.
These are more complete than Coffin's and Hubbard's tables in the
Washington observations for 1847, and according to the account of
them in V. J. S. der Ast. Gesell., 1881, p. 291, they are · also more con- ·
venient, as the argument (R . .A..) dO(l.tS not vary uniformly, as in the
Washington tables, but is varied so as to make the interpolation easy.
The German Astronomical Society is about to issue another volume
-of its publications (the quarto series). It has for title, Syzygien-Tafeln
fur den Mond, nebst ausfuhrlicher ..Anweisung ihres Gebrauchs, von Th. von
()ppolzer.
The publication (by Scribners) of Trouvelot'8 ''Astronomical drawings of the sun, planets, comets, and nebulre" gives us a work never attempted before on such a scale, and only recently made possible.
The plates represent to the general student and the public, with
accuracy and beauty, the chief celestial objects and phenomena, almost
exactly as the power of modern instruments now presents them to the
trained eye of the astronomer. Not only are the general appearance
and relative positions of the different objects accurately given, but their
peculiar and delicate colorings are reproduced with excellent effect-a
result which photography is wholly inadequate to secure.
The fifteen years' study of which this is the fruit has involved the
preparation of about seven thousand larger and smaller drawings, in
which 'telescopes of all powers have been used, from the great 26-inch
equatorial in Washington to instruments of 6½ inches aperture. The
·
whole series consists of 15 large plates.
New astronomical journal.-M. Flammarion has recently founded a
new popular astronomical journal, having for title: IJ Astronomie, revue
mensuelle d' Astronomie populaire, de Meteorologie et de Physique du Globe.
~o. I is dated March, 1882, and contains a good account of the observato~y of Paris, with wood-cuts of its appearance in 1672 and at present.
A Ii t of the in trument now in use is given, which ·we copy:
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Aperture inches.

Gambey transit . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • • . . . . . . . . . . . 5. 91
Garn bey mural circle........................................ 4. 74
,(1) Ei~hens meridian circle . . . . . . . . . ... . . . • . . . . . . . . . . . . . . . . . . . . 9. 48
-(2) Eichens meridian circle ............................... ~... 7. 48
Lerebours equatorial . . . . . . . . . . . . . . . . ~. . . . . . . . . . . . . . . . . . . . . . 14. 96
.Secretan equatorial . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . 12. 20
,Secretan.equatorial . . . . . . . . . . .. . .. . . . . . .. . . . .. . .. . . . . . . . . . . . 9. 44
A short and interesting history of the administrat.ion~ of the various
directors is given, most attention being naturally paid to the present
one. The salaries paid are :
Francs.

l!irector . . ..... _. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
15, 000
Vice-director . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
12, 000
.Astronomers ._ .. ~ . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . 7, 000 to 10, 000
.Adjunct astronomers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3, 500 to 7, 000
The meridian observations are to-day chiefly devoted to a reobservation of the Lalande stars, some 48,000 in all. Probably the places of
some 23,000 Lalande stars will be printed in 1882. The ten observers
-0btain some 28,000 observations yearly. ·
The six observers with the equatorials are engaged on the observation (and discovery) of ·asteroids, double stars, &c. The reflector of 47
!inches aperture is not in use. The large refractor of 29.13 inches aperture will be mounted shortly.
·
It is announced that with the year 1883 a new journal, Science, will
be published in Cambridge, Mass., with Mr. S. H. Scudder as editor and
the principal scientific men of the country as coadjutors. It is intended
to fill a corresponding place to the Engli'sh Nature, and certainly it
.starts with the fairest prospects, and occupies a field in which there i~
.much to do.
MISCELLANEOUS,

Standard time.-The two following papers (which do not exhaust the
-subject, however,) may be taken to show the general interest in the
,question of a standard or of many standards of time. For America the
.question should be settled after careful discussion and general consent,
.a nd not be allowed to drift to its solution :
"In response to the circular of the general time convention, asking ·
for communications bearing upon the matter of a standard time for the
railways of the United States and Canada, Admiral Rodgers, late Superintendent of the United States Naval Observatory, wrote the following:
"' The various countries of the world generally have their own prime
meridian, as Greenwich, Paris, Pulkova, etc., and the national maps
.are drawn to the respective. national prime meridians. The maps of the
United States are drawn with reference to the meridian of Washington.
The observatories of Europe-Pnlkova, Greenwich, Paris, etc.-give
t ime to their respective nations. In England the differences of longit ude are not great, and all England uses Greenwich time. But the
H. Mis. 26--21
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extent of the United States renders a single time impracticable, for by
the hour at any place is only sought an expression for the relative position of the sun in regard to that place. At the noon of any lecalit.y the
sun is on its meridian; at 1 o'clock it is one hour past the meridian; at
midnight it is on the lower meridian, or just under the feet, and at 1
o'clock at night it is one hour past the lower meridian. All this is very
elementary, and is known to eYery one.
"' By local time man must live, move, and have his being. Otherstandard for his daily avocatious is chimerical, fit for speculation, but
utterl.v impracticable. Sailors have for a long time kept on board ship,
for their practical purposes, two times-namely, local time, for the daily
uses of life, and the time of the national meddian, for astronomical purposes. Tbil:, is Greenwich, PariR, Pulkova, or other, according to nationality. This arrangement at sea is in constant use by a community far
from a learned one, according to shore standards. The system must be
plain and practical to landsmen, since it is plain and practiced by sea_men.
"'The plan of time zones seems to rrie a plan for legalizing diver:..
sity. It is against diversity that the country protests, as applied to railroad service. Two neighbors, separated by a fence, may live in different zones, or two villages near one another may have different zones
and different legal times, in which ease business will be carried on between them with more difficulty than with natural time, by which people
dwelling near one another will have, substantially, agreement in their.
watches. Two railroads on different sides of a river may have different
zones, and trains collide for want of agreement. Except in towns of
some size, no one would know his zone, for the zones cannot be marked.
The State lines are too irregular in sha1ie to serve for a guide, nor have
we cnstom-hom,es on the borders to inform travelers of the name of the
State into which they enter.
"' Learned societies may recommend artificial time for the use of man,.
but it is to be apprehended that i;he community may refuse to accept
it. When the laborer, who has worked from sunrise. until noon, is
gravely told that noon comes at 1 o'clock, will he not object 1 In short,
men will continue to keep natural time for their daily uses, whatever
different practice conventions may recommend.
'''In conclusion, I beg leave to recommend that in the railroad guides
the time of Washington, the national meridian of,tbe United States, be
published opposite to the movements of through trains, leaving, the
trains to run on Boston time, or Ogden, or San Francisco, or such other
time as the directors may prefer. 'fhis plan invades no right now enjoyed; it changes no practice; it only adds to the tables a few columns
of figures. I would also recommend that the clocks at railroad stations
be furnished with two sets of hands, gilt hands for Washington time,
and black hands for local time. These hands, separated by a constant
difference equal to the differences of longitude, will always show at a
glance the time re'quired, whether local or Washington.'"
The second paper referred to, is an essay read by Dr. Ulbricht, at a
convention of engineers, which met at Dresden last winter, aud is as
follows:
"In most of the European countries the inconvenience of various local
times b~s be~n p~rtia1ly done away with, by accepting the true time at
the capital city for the standard time for the rest of the country, as has
been partly done by the railroad companies in the United States; whole
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trains arrive at and leave the intermediate stations by New York or
Chicago time.
.
·
"Dr. Ulbricht then spoke with approbation of the ingenious plan
proposed by President Barnard, of Columbia College, New York, at the
convention held recently at Cologne to discuss some of the debated
points of international law. President Barnard's scheme is to have
the earth divided by tw.enty-four meridian lines corresponding to the
number of hours in a solar day, and to have the -inhabitants of each
spot on the globe reckon time by the true till!e at the nearest meridional
line. By this plan, all places would register minutes and seconds.simultaneously, all over the world, the name of the hour only being different at each meridian line. .If this much could be secured, it would' be
a vast improvement on the present irregular system, but it would llecessitate perf~ct standards and exceedingly careful and accurate distribution of time from the appointed centers or standard clocks.
"The 'time ball' on the Wartberg (a mountain near Heilbrunn),
which was set up more than a hundred years ago by that many-sided
genius, Goethe, is a primitive mode of distributing time from a central
station to the surrounding stations, and modern science is rapidly perfecting this system, so that the complete unison between all the clocks
of a country is only a question of Vime.
'
"The pneumatic system gives unqualified satisfaction in Vienna,
where it has been thoroughly testP-d, and other places are introducing
it; ·but the most infallibly accura,te means for di8tributing time either
long· or short distances, is electricity. Simultaneous action m clocks,
no matter how widely separat~d they may be, is insured by the Hipp
system of electric communication, or the Jones system, which is in successful operation at Greenwich, Berlin, and several other places. In
this latter system the pendulums receive their impulse by the opening
and closing of the electric circuit, so that all have a simultaneous vibration. Of course, this system makes no allowance for the difference
between the time of different localities.
·
"The Siemens and Halske electrical clocks are provided with a
simple little apparatus which allows the minutes and seconds, to be recorded on each clock in unison with the central clock, but as the hour
strikes it moves the han<ls back or forward to the place where they
belong according to the true time of the place.
,
.
,
"The system invented by Dr. Ulbricht himself, and in use in many
of the principal depots in Germany, requires the pendulum-rod to be
somewhat shorter than usual, so that the clock will gain a trifle each
hour. This is remedied by an automatic arrangement that, as the hour
strikes, stops the motion of the pendulums in all the secondary clocks ,
~ntil ~he center clock has caught up with them, when all vibrate again
1n umson.
'' President Barnard's proposition for 'cosmopolitan time,' as he calls
it, comprehended still further changes in the system now in use, which
can be briefly summed up as follows: After having decided upon the
location of the twenty-four meridional lines, the whole wprld should
reckon time from a certain one of these lines. For general convenience
(and to avoid showing undue partiality to any special country, probably),
President Barnard suggests the meridian passing through Behring
St.rait and the Pacific Ocean, for the starting point, and the time midnight.
.
'' The hours of the day should be counted from one to twenty-four,
inclusive, doing away with the unnecessary annoyance of dividing the
solar day into P. M. and A. M. He suggests also that the hours might
'i
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be designated by the twenty-four letters of the alphabet (leaving out J
and W).
"By the general adoption of this system, or even a modified form of ,
it, all the countries in the world would thus be brought into harmony,
and 'cosmopolitan time' would be recorded simultaneously on the faces
of all the clocks in the world, the incalculable advantages of which must
be seen to be fully appreciated.
"A convention of geographers lately held in Venice pas~ed resolutions
expressing their approbation and admiration of President Barnard's
plan, prophesying that the present zealous agitation of this subject will
before long bring· about a radical change in the systems now in nse."(From the .A.llg. Jour. der Uhrmacherkunst.)
Astronomical prizes, salaries, &c.-The French Aca,demy of S~iences
has recently awarded the Lalande prize to Dr. Lewis Swift, of Rochester, N. Y ., for his discovery of seven comets in four years. One of them,
Comet E, 1880, which is identical with Comet III, 1869, discovered by
Tempel, is a short-period comet. Th~ Valz prize was awarded to Dr. D.
Gill, astronomer at the Cape, for his researches on the solar parallax,
especially for his observations of Mars, at Ascension, in 1877.
From the British navy estimates for 1881-'82, the following items of
interest are extracted: "Greenwich Observatory, total, £5,144. The
salary of the Astronomer Royal (to be reconsidered on the appointment
of a successor to Sir G. B. Airy), £1,200; of the chief assistant, £600;
two first-class assistants, £787; four second-class assistants, £1,017;
expenses for repairs, apparatus, &c., £2,639. Cape of Good Hope Observatory, total estimate for salaries, apparatus, &c., £2,703. Nautical
Almanac, £3,203, including salary of the superintendent, £550. The
average annual sale of the almanac for the last :five years is estimated
at 16,749 copies. The chronometers of the royal navy cost £1,432; and
the expenses of the compass department are £2,146."

GEOLOGY.
By Prof. ·T. STERRY HUNT, LL. D., F. R. S.

"I

EOZOIC ROCKS.

The study of the Eozoic, or, as they are often called, the Archman
rocks-the Primary rocks of older writers-continues to occupy more and
more the attention of geologists. It is now generally understood that
these rocks, like those of Secondary and more recent periods, are capable of subdivision into great stratified groups, the relations between:'
which, in the absence of organic remains, must be determined by stratigraphical and lithological characters. Of these, three great groupsfirst established in North America, and named Laurentian, Huronian,
and Montalban-are now recognized in many parts of the old World. ·
The existence in the Alps of an older granitic gneiss, corresponding
to the Laure~tian, and a younger gneissic series, the representative of
the Montalban, has long since been recognized QY Gerlach, Giimbel,
and others, and the relations of the former to the great greenstone or
pietre verdi series of northern Italy, rightly referred by Gastaldi to the
Huronian, has attracted attention. It should, however, be said here '
that this series, as defined by him, included also the-younger gneisses
Geological studi.es of the Simplon, with reference to the proposed railway-tunnel through the mountain, made by Renevier, show the existence there of an old~r gneiss, called by Gerlach the gneiss of Antigorio,
which is well seen in the Val de Vedro, where it is brought up by an anticlinal from beneath a mass of younger gneisses, with micaceous and
hornblendic schists and crystalline limestones. This latter series has
a great thickness, and is probably, like the upper gneiss of the St.
Gothard, Montalban, here resting directly upon Laurentian.
The careful geological studies of Stapfl', the director of the St. Gothard tunnel, show at the base a granitoid gneiss (veined granite of other
observers), to which belongs the Finsteraarhorn, overlaid by a great
series· of gneisses and mica-schists, with serpentine and hornblendic
rocks, through which the greater part of the tunnel passes. These form
the southern slope of the St. Gothard, as well as the basins of U nseren
on the north and the Ticino on tbe south side. They have, according
to Stapff, an aggregate thickness of not less than 15,000 meters,
but the possibility of repetition by faults and undulations should not
be lost sight of. Von Hauer has recognized two similar series of .
325
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gneisses in the Austrian Alps, besides an intermediate group, which he
compares with the Huronian. Hunt, from his recent observations,
announces that the upper gneissic series, as examined by him on the
southern slope of the St. Gothard, and in the Ticino, are clearly of the
type of the Montalban of North America, seen in the White Mountains of New Hampshire, and near Philadelphia. The tunnel of the
St. Gothard passes through about 2,000 meters of the older gneiss, on
the north, and 13,000 meters of the younger series, the strata of this
along the line being generally at a very high angle, and much contorted and faulted, but often lying at low angles in the Ticino. The
typicalpietre verdi, or Huronian series, is here wanting, though seen over
large areas in northern Italy, with its serpentines, argillites, chloritic,
steatitic, epidotic, hornblendic, and feldspathic . rocks, including socalled gabbros and eupbotides. Hunt has given in this connection an
account of his recent observations near the foot of Mont Viso, in the
vicinity of Biella, in the province of Novara. Here he found the o]der
gneiss highly contorted, having the characters of the Laurentian, and
including bands of granular limestone, with graphite, pyroxene, quartz,
and other characteristic minerals. This is overlaid to the westward by
an area of the pietre verdi or Huronian series, which is immediately succeeded on the w~st by Montalban gneisses and mica-schists. The southward course of the eastern border of this series is such as to rapidly
reduce in this direction the considerable breadth of the Huronian, and
if continued for a miie or two beneath the superficial deposits in the
valley of, the Oervo would bring the newer gneisses in juxtaposition
with the Laurentian, as in the St. Gothard section.
The gneisses and mica-schists of the Saxon Edgebirge have, according to the same observer, the lithological characters of the Montalban
or younger gneiss series (and the same is true of the Granulitgebirge of
Saxony)~ with their included beds of gabbro and serpentine. It may be
here remarked that the characteristic Montalban gneisses in ·America
pass into granulite or leptinite on the one hand, and into gneiss and
quartzose mica-schist on the other.
Sauer has found in several localities in the gneiss and mica-schist series of the Erzgebirge, conglomerates holding, in a crystalline gneissic
matrix, pebbles occasionally of quartzite or granuiar limestone, but more
often of gneis.s. These rolled masses, often several inches in diameter,
represent different varieties of gneiss common to the older series of the
Alps, and in the opinion of Hunt, who has examined them, are doubtless pebbles derived from Laurentian strata. He has noticed a similar
occurrence of granular limestone pebbles in a hornblendic gneiss in the
White Mountains. Pebbles of gneiss are aJso found in like conditions
in gneisses in Sweden and in southeastern France.
The age of these Saxon gneisses is, according to Credner, clearly preCambrian. The late re earches of the geological survey of Saxony have
shown that thi is ahso true of the gneissic area formerly supposed by
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Naumann to be of Paleozoic age, which .is found to be continuous with
the other gneisses.
Marr bas lately noticed the crystalline rocks which underlie the
·C ambrian.strata in Bohemia, and has compared the older or basal selfies of gneisses with limestones to the Dimetran of Wales (Laurentian).
They are succeeded unconformablybya newer crystalline series of greenish schists, with conglomerates, &c., which, according to him, resemble
the Pebidian of Wales (Huronian). These constitu:.e the stage A of
Barraude, and are succeeded, after a stratigraphical break, by fossilif-erous Cambrian and Silurian rocks.
The crystalline rocks of the .Taunus were regarded by Dumont as
altered Devonian, a view also defended by Lossen, but Gosselet and
Koch have shown on stratigraphical grounds that they must be older, and
are, in part at least, Huronian. Hunt had already examined the continuation of these rocks in the Ardennes, which, from their association
with Oldhamia. must be at least at the base of the Cambrian, and had
.compared them with Huronian. The question of the development of
crystalline minerals in sedimentary rocks will be discussed elsewhere.
Von Richthofen has examined the crystalline rocks of northern
China, where they occupy a great area, and are divided by him into two
groups, which he compares with Laurentian and Huronian,respectively.
The :first of these is again subdivided into two parts; the older is a
gneiss, often grarmlitic, with steep dips and a prevailing northwest
strike. Resting unconformably upon it are newer gneissic rocks, sometime8 hornblendic and chloritic. Both of these Richthofen would refer
to the Laurentian. Reposing in discordance upon these is a third division, described a,s a series of green schists with micaceous and hornblendic beds, quartzites, an<l. crystalline limestones, presenting mar,y
variations in different districts, but regarded by Richthofen as the
probable equivalents of the Huronian, and having a thickness of at
least 10,000 feet. These crystalline strata, after having been folded,
faulted, and penetrated by intrusive rocks, were subjected to great
-erosion before the deposition of the succeeding series, called oy Richthofen Sinisian, to be noticed below. With ·reference to the twofold
division of the Chinese gneisses, it will remain for further studies to
determine whether we have here the representative of two great divisions of the Laurentian, and whether we have also to do with newer
gneisses, which occasionally, in the Alps, as in parts of North America,
.rest directly on the pre-Huronia,n gneisses.
The rocks to which Richthofen has given the name of the Sinisian
:System are developed with similar characters over wide areas, and have
.an aggregate thickness of from 12,000 , to 20,000 feet. They are described as consisting of three groups in concordant succession: A lower
-one of re<l.dish sandstones and quartzose breccia, a middle group of
limestoues, sandstones, and argillites, an<l. an upper of limestones, in
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which organic remains appear for the first time. These forms are Cambrian, and are compared with the Potsdam of North America.
The late publications of its geological survey enable us to arrive at
some general views with regard to the Eozoic rpcks of India.. In the
peninsular region of that country we :find, stretching from Ceylon to
the mouth of the Ganges, a broad area, almost ·unbroken, of granitoid
gneissic rocks, having the general lithological characters of the Laurentian, and in many parts accompanied by crystalline limestones, whose
mineralogical resemblances to those of our older gneissic syste:m are
well known. The Bundelkhand gneissic area, lying a little to the northwest of the great belt, is conjectured by the Indian survey to be distinct
from and older than the latter. To these gneisses succeed a great unconformable series of what are described as transition or submetamor-phic strata. These include quartzites, crystalline limestones, j3isper-like
rocks, which, in some cases at least, have the composition of petrosilex
and are porphyritic; beds of specular iron-ore, bornblendic and micaceous schists, sometimes with garnet, staurolite, and andalusite. It is
probable, as supposed by the Indian geologists, Medlicott and Blanford,.
that these transition rocks include two or more distinct groups. , They
are of great but undetermined thickness.
To these succeed what is called the Vindyhai series, which, though
generally' unconformable, seems, in some parts of its wide distribution,.
to exhibit such transitions from the series just described as to lead to
the conjecture that some of the strata included in the former are really
parts of the lower division of the Vindyhan series, to which is assigned
a minimum thickness of 2,000 feet. It includes limestones, quartzites,
argillites, and, in some parts, crystalline schists, recalling some o~ those
referred to the older transition series. It contains diamonds, of which
it has been conjectured to be the parent rock. The upper division of
the Vindyhan series is 8npposed to be unconformable to the lower, and
has a thickness of 20,000 feet, consi:sting of sandstones, limestones, and
argillites. No organic remains have as yet been observed anywhere in
this great series, which is consequently classed by the Indian survey
with Azoic roe-ks. It is well argued that such a great succession of
varied sediments would seem to offer the conditions for the preservation
of the remains of ordinary Paleozoic life, had such existed in the wide
Vindyhan area. This series suggests a comparison with the Sinisian
rocks in northern China, lying below the Cambrian (Potsdam) beds.
In peninsular India the Vindyhan is unconform~bly overlaid by the
Gondwana system, the base of which is upper Paleozoic. While these
ancient Vindyhan rocks of the peninsula are very little disturbed, wefind in northern or extra-pertinsular India, to the north of the great
Indo-Gangetic plain, a mountain-region in which even the Tertiary
strata. bear evidence of the great disturbing forces that were displaye~
in the elevation of the Himalayas. The gneissic rocks of this region
are distingui hed from the reddish syenitic gneisses of the peninsula by
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being white or gray in color and are associated with much mica-schist.
Other observers have described, in the region of the Upper Himal.ayas,
syenitic gneisses resembling those of the peninsular type, succeeded by
various crystalline schists, witli greenstones and soft talcoid slates.
The Eozoic rocks, to which Hicks, in Wales, gave the name of Pebidian, were some years since compared lithologically with. the Huronian.
Hunt, in pointing this out, after his comparative studies in the British
Islands, referred certain crystalline schists in eastern Ireland to the
Montalban series, which, as he had pr~viously shown, is represented in
Donegal and in the Scottish Highlands, where Pebidian rocks are also
largely displayed. Hicks has since found there a series of crystalline
strata, which succeed t~e Pebidian, and which he has called Upper
Pebidian. These, as they are the predominant rocks in the Grampian
Hills, he proposes to designate the Grampian series. They consist in
large part of tender gneisses or granulites, with mica-schists, and according to Hunt have the lithological characteristics of the Montalban series,
as seen in the Alps and in North America.
Oallaway has contributed important observations to the question of
the age of the younger gneisses found in northwestern Scotland, in
Dunness, where they are found in close association with an older gneiss
recognized as Lewisian (Laurentian), a quartzite, a limestone with a
lower Paleozoic (Arenig) fauna, and a younger :flaggy gneiss. This
latter, regarded by Nichol and others as pre-Cambrian, has been by
Mur~hison and his followers supposed to overlie the fossiliferous limestones, and to consist of' more recent or so-called Silurian strata in an
altered condition. Callaway has shown that the evidence of this superposition is defective, and that on the contrary we are forced to conclude
that the :flaggy gneiss belongs to an older series which underlies unconformably the limestones. The conclusion to be deduced from all the
observations up to this time seems to us to be that the crystalline strata
of the Scottish Highlands, regarded by the geologicai survey of Great
Britain as altered Paleozoic strata, include representatives of various
preJfambrian groups, including Montalban (Grampian), :S:uronian (Pe
bidian), and Arvonian, to which series ,Hicks refers the halleflinta .
series found in Glencoe.
Callaway bas also described the pre-Cambrian rocks of county Wexford in Ireland, and finds beneath, the ·argillites of the Longmynd group
with Oldhamia, rocks which he compares with the Pebidian and Dimetran of Wales and Anglesea. He maintains that there is here no evidence whatever of a gradual passage, such as had been asserted, from
the crystalline to the uncrystalline series, either in Wexford or in other
localities examined by him, and elsewhere says: '' every case of supposed metamorphic Cambrian or Silurian has been invalidated by re
cent researches, and we are driven to the conclusion that within the
English and Welsh area there is a presumption in favor of the suppo..
0

0
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sition that any district of altered rocks that may be discovered is of
Archrean age."
Bonney, continuing his studies in the vicinity of the Lizards, in Cornwall, has described the crystalline schists of the region, of which he has
as yet published only a preliminary note. These rocks, once regarded
as altered Paleozoic, are shown to be Eozoic, and are by him divided into
three groups, the first or lowest of which consists of greenish, often
micaceous schists, with hornblendic minerals, which he compares with
the Pebidian of North Wales and Anglesea; the second group is characterized by black hornblende, and the third or uppermost is described
as a granulitic group with bands of quartzo-feldspathic rock, the last
-two groups being remarkable for their display of bedded structure, and
' the three apparently forming one continuous series, with. a general
north west strike. The upper portions recall the Montalban series.
We shall notice further on the serpentines found in these Eozoic rocks,
both in Cornwall and Anglesea, together with those of the Alps.
W. 0. Crosby has rendered a service to comparative geognosy by _
resuming the facts known with regard to the Eozoic rocks of eastern
South America, where they occupy two great areas, the one north of
the Amazonas, extending east to the Orinoco, which includes the various districts known by the name of Guiana; and the other, and still
larger region, to the south of the Amazonas, which forms the highlands
of Brazil. This a.rea, extending through thirty degrees of latitude and
twenty-five degrees of longitude, is separated from the Andean region
by a broad expanse of newer rocks, stretching down to the mouth of
the La Plata. . Hartt has shown that these crystalline areas of Guiana
and Brazil were above the sea in the earliest Paleozoic times. They may
be compared both geographically and geolognostically with the Laurentides and the Atlantic belt of North America. The older observations
of Darwin, Pissis, and Liais with regard to these rocks are confirmed by
the later ones of Hartt and of Derby. The basal rocks of the Brazilian highlands are gneisses, often granitoid, with crystalline limestones,
oceasionally serpentinic, with Eozoon. To these succeed a fine-grained
gray gneiss or leptinite, often schistose, followed by mica-schists and
gneisses, with subordinate beds of quartzite. The two types correspond
to the Laurentian and Montalban, respectively. Elsewhere in southern Brazil are found large areas ofpetrosilex rocks, and of others having
the characters of Huronian. These same great types are also recognized in the Andes, from Peru to Patagonia.
In Guiana, in like manner, there is found a series of granitoid and
gneissoid rocks, compared by J annetaz to the older gneisses of Brazil.
To these succeed a great series described as felstones and quartziferou s porphyries, which are probably the same with the petro~ilexes of
southern Brazil. Accompanying these in Guiana is a series of hornblendic and schisto e rocks having the characters of the Huronian, succeeded by a newer series, <le cribed as resting in different places upon
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the preceding groups, and consisting largely of gneisses with hornblendio
a.nd micaceous schists, the latter often abounding in garnet and staurolite, and including great veiQS of endogenous granite, the whole resembling the upper gneisses of Brazil, which appe~r to belong to the
Montalban series.
It would thus seem that the great series of crystalline rocks marked
by distinct mineralogical characte'rs, which were first defined and named
in eastern North America, are repeated with the same stratigraphical
relations in the British Isles, in cen_tral Europe, in Asia, and in South
America.
THE TA.CONIC ROCKS.

Under the name of the Tacouic system, as is generally known, hav:o
been described the quartzites and sandstones, with granular limestones
and intercalated crystalline schists and argillites, found in eastern North.
America, which were by Eaton, and subsequently by E. Emmons, as.signed to a horizon between the older crystalline ~eries and the lower
Paleozoic strata, a portion of which, under the name of Upper Taconic,
was at first included in the Taconic system. The Lower or true Taconic
(Taconian), first recognized in the Taconic range of western New England, includes the Primal and Auroral of Rogers in eastern Pennsylvania, and the Itacolnmite series of Lieber in the Carolinas.
The granular limestones or marbles of the Taconian have been by different geologists referred to various horizons more recent than that
assigned to them by Emmons. They have been regarded as infra-Tren
ton (Calciferous, Chazy, or Quebec group), Trenton, and (Upper) Silurian
or Devonian. Each of these views has been sustained by specious arguments from stratigraphy, and by others based on organic remains found
in rocks supposed to belong to the limestones in question, and found within
·the limits of the Taconic belt. That fossils characteristic of each of these
horizons occur in such associations is certain, but whether the great mass
of the limestones belongs to any one of these three, or, as supposed by
others, to a still older Taconic horizon, is a question which many geologists, unacquainted with the whole of the facts in the case, regard as
unsettled. Hunt has maintained the view of Eaton and of E. Emmons,
that these rocks belong to a series older than the Potsdam sandstone of
New York, and has endeavored to show that they are represented in
their geognostical and lithological relations by the Hastings series of
the geological survey of Canada, whi~h, a ·little to the north of Lake
Ontario, rests upon the Huronian, and .is overlaid unconformably by the
T11enton limestone.
Crosby has pointed out that the resemblances already traced between
the geognosy of eastern North and South America are further shown in
the development of a great series of rocks resembling the Taconian,
alike in Brazil, Guiana, an<l the island of Trinidad. . In Brazil these
have been described as a newer series, resting, according to Derby, un-
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conformably upon the older crystalline rocks, and consisting in great part
of qua.rtzites, often granular and sometimes :flexible, constituting the
so-called itacolumite, with unctuous talcoid schists, containing hydrous
micas, chloritic and argillite beds, specular schistose iron-ore (itabirite),
and great masses of crystalline limestone. Tqe analogies between this
Brazilian serie:s and the Taconian or Itacolumite seri~s, as studied by Lieber in South Carolina, were long since pointed out by him, and the close
resemblance between a collection of these rocks from the province of
Minas-Geraes, in Brazil, where they are largely developed, and the Taconian in Pennsylvania, was later insisted upon by Hunt. · The ancient
series in Brazil has afforded no organic remains, but being unconformably overlaid by older Paleozoic rocks is conjectured by Derby to be
altered Cambrian.
This Itacolumite series is the source of the diamonds of Brazfl, a.s
shown by Gorceix and by Derby. While these gems are also met with in
secondary and derived rocks, they are found in the district of Diamantina, in certain unctuous banded clays which are seen to be derived by
sub~rial decay from schiatose beds belonging to the Itacolumite series"
which here has a considerable dip to the eastward. These clays are of
various colo_rs (red, white, or_ black), from disseminated iron-oxide .
.Associated with the diamonds in the clays are tourmalines, rutile, anatase, martite, and oligist, most of which minerals have been found in
quartz nins, with pyrites and gold, traversing the Itacolumite series.
·Similar clays, derived from the decay of the accompanying schists, are
found with the Taconic quartzites and limestones throughout the Apallachian valley. It is in these that chiefly occur the deposits of limonite derived by epigenesis both from siderite and from pyrite, which are
630 extensively mined from Vermont to Alabama.
A similar Itacolumite series is seen in Guiana, and has been compared
by Jannctaz with that of Brazil. Rocks apparently the same occur
in the island of T1·i nidad, where they were many years ~ince studied
by Wall and Sawkins, who described them as the Caribbean group.
Since this they have been examined by Guppy, and more recently by
Crosby. This series, which is, according to him, not less than 10,000
feet thick, consists of quartzites, with argillites and hydrous mica schists,
with a great body of crystalline limestone or marble, sometimes micaceous, succeeded by argi11ites, hydrous mica schists, and sandstones, the
"whole, according to Crosby, strongly !'esembling the Taconian as seen
in Massachusetts. Overlying unconformably this ancient series, which
appears to be unfossiliferous, is a dark-colored, compact, fossiliferous
lime, tone, with interbedded shales, in which, among many obscure forms,
Guppy recognized M1,1,rchisonia Anna and M. linearis, both found in the
Calciferou sand-rock in Canada.
Ana1ogie both stratigraphical and lithological serve to connect the
Caribbean group of Trindad with the Taconian and Itacolumite group
of ..?ortb and South AmePfoa, and to assign to all these a positkn below
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the Cambrian. Inasmuch as the rocks of this infra-Cambrian series in
Ontario contain the remains of Eozoon, the Taconian may be designated as Eozoic. The great nnfossiliferous Sinisian series of China, and
the Vindhyan series of peninsular India, may perhaps be found to belong
to the Taconic horizon, in which connection the association of diamonds
with the latter rocks in India, and with the itacolumite in the southern
United States is not without significance.
P ALEOZOIO ROCKS.

The nomenclature of the Lower Paleozoic rocks, from the base of the
Cambrian to the top of the Silurian, has long been a matter of discussion. The Cambrian, as originally defined by Sedgwick, extending
above the Bala group in Wales, included the Llandovery; from which
to the summit of the Ludlow, was the Silurian of Sedgwick (Upper Silurian of Murchison), corresponding to the third fauna of Barrande, and
including in North America the rocks from the base of the Oneida to the
summit of the Lower Helderberg. The Upper Cambrian of Sedgwick,
-em bracing t.he Arenig, Llandeilo, and Caradoc di visions (the Bala group),
which hold the second fauna of Barrande, was from the fir:-it claimed by
Murchison as a lower member of the Silurian system. Sub:-;equently the
Middle Cambrian, including a large part of the first fauna of Barrande,
was also claimed under the name of Primordial Silurian, Murchison wishing to reserve the name of Cambrian for the lowest division only of the
<>riginal Cambrian system (the .Bangor group of Sedgwick), which other
geologists have since attempted to annex to the Silurian; thus obliterating
the CaD?-brian from geological nomenclature. While this extreme view
bas had its advocates, others would maintain entire the Cambrian as
originally defined by Sedgwick, and others still have proposed to limit
the name of Cambrian to the lower and middle divisions, and to give to
the upper division, originally claimed by Murchison as Lower Silurian,
the name of Siluro-Cambrian or of Caml)ro-Silurian. Lapworth has
.adopted a new solution of the difficulty by giving to the Upper Cambrian of Sedgwick (Lower Silurian of Murchison) the name of Ordovi·c ian (sometimes contracted by him to Ordovian), from the .Ordovices,
a British tribe who, at the _time of the Roman conquet, held North
VJales as the Silures did South Wales. The upper limit of the Ordovi-cian or second fauna is, according to Hicks, the bottom of the Lower
·Liandovery, and its base the summit of the Lower Tremadoc, the so·c alled Upper Tremadoc or A'r enig being included in the Ordovician.*
In North America the Oneida forms the base of the Silurian, and the
Ordovician will embrace the Loraine, Utica, and Trenton (including the
Birdseye and Black River) divisions of the New York series. The suc-ceeding Chazy, sometimes absent, perhaps belongs rather to the Ordovician than the Cambrian, which latter, as thus limited, will embrace the
* Geol. Magazine, n, vi, 1.
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Menevian, Potsdam, and Calciferous, including also the Quebec group
(Upper Taconic of Emmons).
The base of the Ordovician, as thus defined, is marked by a great
stratigraphical break, attendant on continental movements, in eastern
North America. As a result of these conditions, this series, so largely
developed in the valley of the Saint Lawrence and the great lakes, rests,
as is well known, in many places directly upon the Eozoic crystalline
rocks of the Laurentides and the Adirondacks. To the south and eastmoreover, the effects are seen in the diminished thickness, in changes in
lithological characters, and even in the absence of portions of the series • .
Examples of these changed conditions are the absence of the Chazy in
localities where the Trenton rests on the Eozoic, as well as in others,
where it rests on the Oalciferous; and, moreover, in the thinning out of
the Trenton itself, and its disappearance, or its replacement by argillaceous beds resembling those of the Utica or of the underlying Quebec group, as noted by Whitfield and others in the vicinity of Albany.
Similar strata of Ordovician age, as long since pointed out, are found
in eastern Canada, apparently dipping beneath the older Cambrian
(Quebec group), in which they were by Logan included. Recently
Selwyn bas found in this region portions of these newer fossiliferous
strata lying to the east of a belt of crysta1line Huronian rocks, and resting directly upon the latter. Such outliers of Ordovician strata, with
fossils of Trenton or Utica age, have now been found in several places
among the crystalline schists of the Green Mountain belt in the province of Quebec, in connection with lines of fault and downthrow, which
have protected these newer strata from erosion. Recently, also, Dodge
has found graptolitic slates, referred to this horizon, in Penobscot
County, Maine.
These, and other similar facts show the former extension, under more
or less modified conditions, of Ordovician rocks over the Cambrian, and
still older series to the south and east of the Saint Lawrence, Champlain,
and Hudson valleys. The great belt of uncrystalline sedimentary rocks
stretching throughout these regions along the western base of the crystalline range was by Mather, and later by Logan, described as the Hudson River group, and supposed to belong to a horizon above the Trenton
limestone; while by Emmons, who subsequently assigned it to a position below this limestone, it was called Upper Taconic, and aftetwards
was by Logan, who adopted the view of Emmons, named the Quebec
group. Researches in Oanada and in Vermont have long since shown
that in this greatly disturbed and involved belt are included fossiliferous
strata, holding all three of the great lower Paleozoic faunas, Cambrian,
Ordovician, and Silurian.
The rocks of the so-called Hudson River group, near Poughkeepsie,
N. Y., have recently been made the subject of studies by Dale, Whitfield, Dana, and Dwight, with the result of discovering there fossiliferous beds · referred to the various horizons of the Loraine, Trenton,
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Chazy, and Calciferous, the beds of the latter yielding an abundant and.
remarkable fauna. The strata are here affected by several folds, some
of them i~volving even the newest strata, and generally have a steep
easterly dip. Recent observations ~y Dwight show a dire.c t superposition of Trenton upon the Calciferous, probably unconformably, as is
seen elsewhere in the valley, where the Trenton lies upon the slates of
the so-called Quebec group. The greater portion of this latter doubtless
belongs to a series which includes the typical Calciferous as a stage, but
the stratigraphical relations of the latter, as seen near Poughkeepsie, to
the Cambrian slates remain to be determined.
Marr has lately studied the lower Paleozoic rocks of Bohemia, where he
found the stages B and C of Barrande to rest unconformably upon stage
.A, the latter being composed of crystalline rocks, which Marr compares
with the Pebidian of Wales (Huronian) ; B he considers to represent
. the Harlech beds, at the base of the Welsh Cambrian, while C and D
are equivalent to the Lingula flags and the Tremadoc, followed, however, by representatives of the Arenig an9,. Ba.Ia. These divisions thus
include representatives of the first and second faunas of Barrande,
while the succeedjng stages E ·and F contain his third fauna. It is
in D that are found, according to Barrande, what he described as
"colonies" of the third fauna, which he supposed had existed there contemporaneously with the second fauna. Marr, however, after detailed
stratigraphical studies, considers these apparent associations to be due
entirely to physical disturbances, or, in other words, that they are to be
explained by faults and folds by which the younger have been involved
in the older strata.
Marr has also discussed the question of nomenclature and classification
of the lower Paleozoic rocks, in opposition to tlie views of Barrande, and
in support of the use of the term Cambrian in its original and historic
sense. The difficulties in the way of arriving at a general application of
the term Cambrian to the upper division of Sedgwick's system, which
Murchison, by a mistake in stratigraphy, included in his Silurian, are,
.however, so great that its general adoption seems impossible, and it is
tp meet this state of things that the distinctive term Ordovician or
\..:rdovian has been proposed for this division of the lower Paleozoic
rocks.
·
Lapworth, in the Geological Magazine for June and July, 1881, has
n:ade a detailed comparison between the lower Paleozoic rocks of Great
Britain and Scandinavia; and Schmidt has done the same for the Baltio
provinces of Russia.
CLASSIFICATION OF EOZ'OIO .A.ND. P .A.LEOZOIO ROCKS.

For the better understanding of the nomenclature of the great s~bdivisions of the Eozoic and lower Paleozoic rocks referred to in the
preGeding pages, a brief summary is subjoined, numbered in ascending order.
~
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A.-EOZOIC OR ARCHEAN.

1. Laurent-ian. (Logan and Hunt, 1854. )-Lower Laurentian of Logan.
This, as originally defined by the· geological survey of Canada, included
a lower division of granitoid gneiss, apparently without limestones
,(Ottawa gneiss of Hunt), and an upper division (Grenville seri~s of
Logan) consisting of gneisses with bands of granular Jimestone,
,quartzite, and iron-ores, a probable unconformity existing between the
two. The lower of these may probably correspond to the Lewisian and
the upper to the Dimetian of Great Britain, and it may be found deflirable to adopt the name of Lewisian for the Ottawa gneiss, and to
!restrict the name of Laurentian to the Grenville series. · Both of these
.are probably included in the older gneiss of the Alps.
2. Norian. (Hunt, 1871.)-Upper· Laurentian or Labradorian of Logan. The hypersthenite rocks of Maculloch and Emmons, a series
in which granitoid and gneissoid rocks, essentially composed of anorthic feldspars, predominate, with, however, intercalated gneisses, quartz- ites, and limestones resembling those of tlie Laurentian.
3. .Arvonian. - (Hicks, 1878.)-,-The hiilleflinta or petrosilex group of
:Sweden and Wales, consisting essentially of granular or cryptocrystalHne quartzo-feldspathic rocks, often jasper-like, but becoming gneissoid
-or porphyritic, interstrati:fied with more or less of argillaceous, chloritic
and hornblendic rocks like those of the succeeding Huronian series, in
the base of which it was at first included in North America, but from
which it seems generally separated both in North America and in Wales
by a stratigraphical break.
4. Huronian. (Hunt, 1855.)-The Pebidian of Hicks, and the lower
part of the pietre verdi or greenstone group of Italy.
5. Montalban • . (Hunt, 1871.)-The younger gneisses, leptinites, horn'bl_endic and micaceous schists of North America and central Europe;
the Upper Pebidian or Grampian of Hicks; included byGastaldi in the
pietre verdi zone of northern Italy. ·
6. Taconian. (Hunt, 1878.)-Primitive quartz-rock, lime-rock, and
.argillit.e of Eaton; Lower Taconic of Emmons. Primal, Auroral, and
Matinal of Rogers, in eastern Pennsylvania; Itacolumite group of
Lieber.
[In 1870, the name of Terranvan was proposed by Hunt to include
the groups above numbered 5 and 6; but was abandoned by him in
1871, when the name of ~ontalban was sugge~ted for 5.]
7. Keweenian.-The name of Keweenaw group, 1873, and Keweenian,
1876, wa employed by Ilunt to di tinguish the so-called Upper Copper-bearing rocks of Lake Superior, which have been shown to be
yoll.Dger than the Huronian and Montalban, and older than the Cambrian (Pot dam). Though they occupy a horizon not far from the Ta-oonian they differ widely from it in character, and constitute a distinct
aeries whose chronological relations to the latter cannot yet be det.ermined.
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B.-PALEOZOIC.

8. Oambrian,--:Lower and Middle Cambrian of Sedgwick; Cambrian
and Primordial Silurian of Murchison, containing the :first fauna of
Barrande. Embraces in North America the Menevian or ..Acadian, the
Potsdam and Calciferous divisions of the New York system, and the
Upper Taconic of E mmons or Quebec group of Logan.
9. Ordovician ·or Ordovian. (Lapworth, 1879.)-Upper Cambrian of
Sedgwick; Lower Silurian of Murchison; Cam bro-Silurian and SilriroCambrian of others, containing the second fauna of Barran.de. Embraces in North America the Chazy, Trenton, Utica, and Loraine divisions of the New York system.
10. Silurian. (Sedgwick)-Upper Silurian of Murchison, containing
the third fauna of Barran de. Includes in North ..America the Oneida,
Clinton, Niagara, :.nd Lower Helderberg, of the New York system, with
the intercalated Onondaga or Saliferous group.
11. De·vonian, or Erian of Dawson; the Erie di vision of the New York
system.
12. Carboniferous.
PALEOZOIC ROCKS OF COLORADO.

S. F. Emmons has given in the report of the United States geological
survey for 1881, an account of the geology of the Lead ville district in
Colorado, where the Paleozoic rocks are associated with numerous eruptive masses and _contain large deposits of argentiferous lead-ores, which
have given to the region its economic importance. · To the west of the
Front or Colorado Range rises, with a gentle slope to. the east,· the Musquito or Park Range, attaining 11,000 feet, and sinking abruptly on
the west to the ..A.rkansa~ Valley. This, which is sixty miles long and
:fifteen miles wide, is limited to the west by the broad and lofty Sawatch Range. Within the valley, on the western flank of the Musquito
Range, is situated Leadville, 10,150 feet above the sea. We here :find
reposing on the Eozoic rocks of the range a series of Paleozoic strata
consisting in ascending order (1) of 200 feet of strata, chiefly quartzites,
d~scribed as Cambrian; (2) 200 feet of white dolomitic Silurian li~estone, to which succeed (3) about 4,000 feet of Carboniferous strata,
having at their base 200 feet of blue limestone, and at the summit from
1,000 to 1,500 feet, the Weber grits and shales intervening. The Kanab
section on the Colorado exhibits a similar thickness, a remarkable contrast with the Wahsatch in Utah, where King found a series of 30,000
feet of Paleozoic strata, including at the base 12,000 feet of sandstones
and shales, regarded as Cambrian, but without observed fossils save in a
few feet at the top, which carry a Potsdam fauna. The Mesozoic of the
Leadville region, which probably attained 1,000 feet, has been removed, .
but the Paleozoic strata include eruptive rocks, mostly of the Mesozoic
period. These, which are described as quartziferous porphyries, sometimes granite-like, and diorites, are found in the Paleozoic series as interH. Mis. 26--22
.
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posed sheets, which were spread out between deep-lying sedimentary
strata before the folding and faulting of the latter. A layer of white
quartziferous porphyry overlies the blue limestone in the lower part of
the Carboniferous, and varies from 1,000 to 100 feet in thickness, or thins
out altogether. Other sheets of eruptive rock are found in the quartzite be-low and at various other horizons, in parts of the region as high
as the Jurassic. The ores of the district, principally· argentiferous
galena, and the products of- its alteration, are found chiefly in the blue
limestone beneath the great porphyry sheet, but also in the white dolomite below, and even in the quartzite. They occur, as is usually the
case in deposits of this nature, in irregular cavities in the limestone. Emmons is disposed to believe the source of the metals to be in the eruptive
rocks, from which they have been dissolved by tn:fi.ltrating waters and
deposited among the sedimentary rocks . . But it is to be remembered
that we find similar ore-deposits in limestones where ·eruptive rocks are
absent, as in parts of Nevada, for example, and in the Mississippi Valley. The deposition of the ores at Lead ville is, however, shown to have
been posterior to the intrusion of the igneous rocks and anterior to the
faulting of the strata.
GR.AND CANON OF THE COLOR.ADO,

Dutton, in bis studies of the Grand Canon.district, just published by
the United States Geological Survey, has given important details with
regard to its geological history1 which throw light on the differences observed in the thickness of the Paleozoic rocks in different parts of the
great western region. He shows that while Cambrian, Silurian, and
Devonian beds are frequently met with, the great Carboniferous series,
for the most part, rests directly in this regiop. on the Eozoic. Where
the older Paleozoic strata underlie the Carboniferous, they are unconformable and have been subject to erosion. This is the case in Nevada,
Utah, and in central and western Arizona. Beginning at the base of
the Carboniferous, there is throughout this region apparently a continuous and conformable series of sediments to the top of the Cretaceous.
The Grand Canon of the Colorado, some 5,000 or 6,000 feet in depth, is
excavated from 4,000 to 4,500 feet in the Carboniferous, the remainder
being in Eozoic and in some parts in lower Paleozoic strata. The
Carboniferous here has at its base about 1,800 feet of limestone, followed
by shales and sandstone, and terminated by about 700 feet of limestone.
Above this come Permian, Triassic, Jurassic, and Cretaceous rocks, succeeded by the Eocene, which forms the High Plateau region of southern
Utah, the interval from the top of the Eocene to the Carboniferous being there from 4,000 to 5,000 feet. Eastward, towards the Uinta Mountain , the Eocene itself, however, attains a greater thickness, making
there the whole volume of deposits above the Carboniferous not less
than 10, 00 feet. Dutton concludes that while the lower limestones of
the Carboniferous were formed in somewhat deep water, the whole
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of the succeeding deposits were laid down in shallow seas near tide. level, thus indicating a gradual subsidence from Carboniferous time,
going on pari pa8su, with sedimentatfon. The ·cretaceous sea, which
marked the close of this order of things, appears to have extended from
the Gulf of Mexico to the Pacific, with the exception of narrow landareas: At the close of the period, great movements took place in this
area, followed by erosion, which allowed Eocene fresh-water beds to he
denosited in some places over Jurassic strata· to the thickness in parts,
as we have seen, of 5,000 feet. It is difficult to separate the succeeding
Miocene from the later Eocene, and we have here no evidence of Pliocene deposits. These were times of gradual emergence. At the close
of the Miocene was an uplift of 2,000 or 3,000 feet, and at the close of
the Pliocene a still greater one of 3,000 or 4,000 feet. In these later
Tertiary times came the great north and south faults of the Plateau
region, already described by Powell, producing displacements of many
thousand feet, and bringing in one case the Eocene against the Carboniferous.
The great and widely-spread volcanic activities of the region began in
Miocene and continued until recent times. The :first erosion of the Grand
Canon took place at the close of the Cretaceous, or a little later. The
process went on rapid)y through the subsequent times of elevation, but
has now re~ched a period of comparative quiescence. The glacial age,
succeeding the Pliocene, was, according to Dutton, here marked by
pluvial rather than glacial action.
J. J. Stevenson, in a report on the geological survey under Captain
Wheeler, has given details of the geology of parts of southern Colorado
and New Mexico, along a continuation of the Sangre de Cristo Range, of
which he notices the Eozoic rocks, before designated by Hunt as in
part, at least, Laurentian. Upon these, to the eastward, rest Carboniferous strata, while farther east Cretaceous strata repose either directly
upon the latter or upon the Eozoic, together with some beds which may
be Jura-Trias, and elsewhere Tertiary rocks. Stevenson discusses at
some length the relations of the Laramie group, and gives new reasons
for believing it to be true Upper Cretaceous.
TRIAS OF EASTERN NORTH A.MERICA.

W. 'M. Davis has studied the Trias of the Atlantic border, with its
included trappean (diabasic) rocks, as seen in the Connecticut Valley
and in New Jersey. These igneous rocks, according to him, occur in
three different relations to the associated sandstone: (1) as dikes cutting the strata, (2) as intruded sheets, often of great extent and thickness, lying in nearly all cases conformably between the layers of sedimentary rock; (3) as overflowed sheets, equal in extent and thickness
to the last, but poured out at the surface during the formation of the
sandstones. Examples of the dikes are seen near New Haven, Conn.,
from 100 to 200 feet thick, with a transverse columnar structure. These
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mark probably the channels through which the material of the great
sheets was brought up. They have produced a very limited alteration
proportionate to their breadth, of the adjacent strata. The beds of
trap of the second class have altered the sedimentary strata both above
and below them, and are not accompanied by amygdaloids. To this
class belong, according to Davis, the Palisades of the Hudson and the
range from West Rock northward near New Haven. To this may be
added a great dike at Lambertville, on the Delaware, above which
tourmaline, epidote, and specular iron have been developed in the
sandstone. The existence in the regions in question of trappean
masses of the third class,. or overflows, has not been generally
· recognized, although maintained by Edward Hitchcock for the Con- necticut Valley, and also l)y Dawson for the Trias of Nova Scotia.
These subaerial or subaqueous beds are generally very amygdaloidal in
their upper portions, and sometimes at their base. The underlying sedimentary rock is but slightly affected, and the overlying bed not at all.
Tufaceous layers sometimes accompany these ovedlows, and fragments of
trap are occasionally found in the overlying sediments. These, as Dawson has shown, are frequent in Nova Scotia. Examples of these overflows are seen in Mounts Tom and Holyoke, in the Connecticut Valley,
aml in their continuation in the Hanging H1lls of Meriden; also, as
lately shown by Professor Emerson, in the Deerfieid mass. Davis next
proceed$ to consider the question of the general monoclinal arrangement of the strata in the two Triassic areas in question, the dip in the
Connecticut Valley being to the eastward at angles generally from mo
to 20°, and more, and in New Jersey and Pennsylvania to the westward,
with a similar inclination. H. D. Rogers supposed an original obliquit,y
of deposition; Kerr, a broad anticlinal fold .in originally horizontal
strata, the belts of eastward and westward dipping beds representing
respectively the eastern and western portions of such anticlinals, from
which the remainder had been removed by erosion; while E. Hitchcock
and Le Conte imagined a simple monoclinal tilting. This would involve
an enormous thickness of strata, amounting, as Persifor Frazer has
shown, to over 50,000 feet for one measured section in Pennsylvania, a
conclusion for many reasons inadmissible. In the view of Davis, lateral
compression of the horizontally d~posited beds produced a series of
folds with peculiar distortion, having the form of -long, " shallow oval
dishes or boats, of gentle curvature, canted over a little, and faulted
on the side of the general monoclinal dip." A careful study of the over:fl.ows has enabled him to establish well-marked horizons, and thus satisfactory evidence is obtained that the strata have been both folded and
faulted. In this way is explained the general crescent-like forms of the
trappean beds, which everywhere present their convex sides to the upward slope; that is to say, westward in the Connecticut Valley and
ea tward in New Jersey. The great intrude.cl sheets of trap which occur
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only near the base of the sandstone series are compared with the western laccolites.
It is satisfactory to find that the monoclinal structure of ~hese Mesozoic areas is due to an arrangement not unlike that ·which is to be met
with in the Paleozoic and still older rocks along the western border of
the Atlantic belt f~om Quebec to Alabama, where, as the result of faults
with uplifts on the eastward side, the newer rocks not only seem to
pass beneath the older, but in many cases are actually overlaid by them.
J. J. Stevenson has lately re-examined and carefully mapped the successive parallel faults in southwest Virginia., by which the basal beds
of the Paleozoic are repeatedly brought up against the coal measur~s.
SERPENTINE ROCKS .

.Serpentine was, by the older geologists, regarded as intrusive, and
by many supposed to be derived from various eruptfre rocks by a proc-ess of metasomatosis, while others have supposed it to be formed, as
is doubtless often the case, by epigenesis from olivine rock, whfoh was ·
~1lso regarded as eruptive. The late studies by Brogger and others of
the olivine rocks of Norway have shown these to be clearly of aqueous
origin, and contemporaneous with the inclosing strata, thus supporting
the views of those who have always held to the aqueous origin of the
great rock-masses of serpentine.
The serpentines of A.nglesea, of Cornwall and of parts of Scotland are,
according to Bonney, to be regarded as intru·d ed among the accomvanying crystalline schists, while Hicks and others regard these same serpentines in Anglesea and in Scotland as contemporaneous stratified de11osits in Huronian (Pebidian) rocks. The indigenous character of the
serpentines and gabbros from the granulite rocks of Saxony is, according to Credner, not doubtful. These latter, as already noticed, are
probably to be referred to the Montalban or younger gneiss series, in
which, as Hunt has shown, are included also the bedded serpentines
.and olivine rocks found in the Blue Ridge in North Carolina.
The question of the eruptive or the indigenous character _of the similar serpentine rocks (often containing olivine) found in the upper gneisses
,o f the St. Gothard has been discussed at length by Stapft, who has had
a favorable opportuity of studying them in directing the construction
-0f the railway-tunnel just opened through that mountain. · He maintains, with regard to the origin of serpentines, the view first put forth
·by Hunt, that the material of these serpentine rocks was originally deposited from water, as hydrous magnesian silicates, in conformably inter-posed beds among the inclosing sediments.
In the subsequent crystallization of the sediments he supposes the
magnesian silicate to have become an anhydrous olivine or enstatiternck, from which by epigenesis at a later period. serpentine has been
formed, a process not yet complete, as shown by the presence of included
grains of olivine. Movements of the earth's crust by folding and fault-
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ing haye distorted and broken up the magnesian strata, and have
forced the tough and hard rock through or along :fissures in the surrounding and more yielding strata, thus giving rise to the deceptive appearance of intrusion. Stapft adduces evidence to show that these displacements took place while these rocks were in the solid state, and cites the
existence of polished and striated surfaces, and of :fissures· :filled with a
friction-breccia as evidence of this. In parts of the section · at' the St.
Gothard, the conformable interstrati:fication of the serpentine with other
rocks is apparent.
In some parts of Italy, notably; in Tuscany and Liguria, are areas OJ
serpentine which, appearing .in regions among Tertiary strata, have
been by most geologists regarded as eruptive and posterior to these.
These serpentines are, however, accompanied by euphotides and schistose rocks, and are admitted to resemble very closely the serpentines
which, with similar associations, are found in the pietre verdi or Huronian series of northArn Italy. Gastaldi, as is well known, asserted
that these so-called newer and eruptive serpentines were but portions of'
this underlying ancient series, which, a~ the result of uplifts, faults, and
erosions, are exposed in the midst of more recent deposits. This opinion,
although much controverted, is shared by Jervis and by Hunt. The
latter, from his examinations of these rocks, in parts of Liguria and of
Tuscany, maintains ~hat this view is the only one in accordance with
the facts.
ANTHRACITE COAL.

The generally received opinion that anthracite has been formed by a
subsequent alteration of bituminous coal, and is in some way connected
with disturbance of the inclosin g strata, has been contested. The present
writer has long maint3:ined that differences connected with the original
conditions of formation have given rise to the anthracite, bituminous, and
semi-bituminous coals of Pennsylvania, which" have been the result of
decompositions going on at ordinary temperatures." Later studies by
Franklin Platt, of the geological survey of that State (Report G G.),
are in point. In Sullivan County, to the northwest of the great anthracite region, where the strata are affected only by broad, gentle undulations, is a small outlying coal-area known as the Bernice or Loyalsock
basin. Here are exposed two coal-seams near the base of the measures.
The upper one, eleven feet thick, lying beneath eighty feet or more of
thin-bedded sandstones, is an anthracite, while sixty-five feet below is a,
seam of two feet, beneath five feet of shale, which bas the composition of a
semi-bitqminous coal. The ratio of volatile matters to the :fixed carbon,
deducting ash, water, and sulphur, is, according to Mr. Creath, for the
fin~t, 1: 10.289; and for the second, 1 : 4.1~2. Another seam in this
ba in not certainly identified with either of the above consists of two
benches separated by six feet of shale, the upper bench being semibituminou and the lower an anthracite, with ratios, respectively, 1: 2.527
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ana 1: G.932. The upper coal of the Bernice basin is largely mined and
sold as anthracite, but is softer, and lacks the u_sual conchoi~al fracturer
resembling rather that of the Lykens Valley than the more· eastern
anthracites.
CHEMICAL GEOLOGY.

That watery solutions have been the efficient agents in the formation
of metalliferous deposits is now generally admitted, alike for those contemporaneous with the stratification, and. for posterior accumulations,
whether in cavities produced by erosion, as in limestone rocks, or in
:fissures resulting from movements in the earth's crust. That the process of the transport and deposition of metals by solutions ha~ been
going on from very early geological periods to the present has also been
recognized. The comparative recency of deposits like the great gold
and silver bearing Comstock lode, for example, is well known, and Phillips and Rolland have shown that thermal waters are even now giving
rise to deposits of sulphureted ores, which lead to the conclusion that
the great lode in question has been fo;rmed by mineral solutions, of which
the hot springs of the vicinity are the actual representatives.
In the Coast Range of California the Cretaceous and Tertiary strata
were greatly disturbed at the close of the Miocene, follo"(ng which, as
is .well known, was.a period of volcanic activity prevailing through Pliocene time and perhaps later. The springs of heated waters charged
with soluble and gaseous sulphids (solfataras), still abundant in the region, are probably connected with this former vulcanism. Of this solfat~rie action the Sulphur Bank, as it is called, on Clear Lake, ninety
miles north of San Francisco, furnfahes a remarkable example. Here a,
layer of v0lcanic rock, described as augite-andesite, which overlies the
highly inclined sedimentary strata,, is found decayed at the surface to a
white granular earth, while lower down in the mass are "bowlders of
decomposition," consisting of nuclei of the same rock, still undecomposed.
The interstices of the mass are filled with crystalline sulphur, which in
descending is replaced by cinnabar. An open cutting to a depth of about
forty feet in tbe nearly vertical sedimentary strata, not far from the edge ·
of the volcanic cap, discloses between harder layers a stratum consisting of a soft breccia of fragments of sandstone and shale, with interposed
bluish clay or mud, impregnated with cinnabar and pyrites, ihrough
which ri e hot alkaline waters, carrying sulphydric, carbonic, and boric
acids. The outcrop of this bed of rubble or breccia has been traced, and
elsewhere mined for cinnabar.
Messrs. Joseph Le Conte and W. B. Rising have described further
observations made in levels driven from a shaft sunk with the object of
exploring the strata beneath the lava-cap. One level, at a depth of 150
feet, after traversing seventy feet or more of barren sandstone and shale,
comparatively dry and cool, reached a belt of brecciated rock made up
of fragments of sandstone an.d shale resembling that.already described,
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.and like it serving as a channel through which rise waters having a temperature of 1600 F., holding carbonates and sulphids of sodium and
:ammonium with borates and sulphureted hydrogen; free carbonic
acid bubbling up abundantly. The interstices of this breccia are lined
with cinnabar, pyrites, and silica, the :first predominating, and sometimes alternating with the silica, which is gelatinous, caseous, and occasionally chalcedonic in character. This irregular metalliferous deposit,
now in process of formation, is in large part in the brecciated stratum,
but is not confined thereto, sometimes disappearing, to reappear in
another stratum, with barren rock between, and at other times diffused
through the shattered sandstone on one side or the other of the breccia. The authors conceive this to have been originally a stratum of
breccia, which, being less coherent than the adjacent beds, presented a
plane of weakness, and was more shattered by the movements of the
strata than they. Where the inclination was less steep, however, the
disruption, and consequently the ore-bearing :fissures, extended to the
adjacent beds. These deposits, which are wrought for cinnabar, contain no sulphur, except ·near the surface, where itR separation is due to
the action of atmospheric oxygen. The agency of the alkaline sulphids
in transporting and depositing the cinnabar seems clear. Details of
the condition•of the sulphids and the silica are wanting, but this locality
yields beautifully crystallized cinnabar enclosed in opaline silica. J. A..
Phillips moreover has shown that the silica deposited from certain
thermal waters in California, and from the Steam boat Springs in Washoe
County, Nevada, is of the nature of crystalline quartz.
The authors insist upon the twofold character of the action going on
in connection with these solfataras. The oxidation of snlphureted
·hydrogen under certain conditions gives rise, as is well known, to sulphuric acid, which, cm-ried downward by atmospheric waters, exerts· a
solvent action on the decaying rocks and by neutralizing the ascending
alkaline waters, helps to diminish their solvent power, to which result,
however, diminished temp·erature and pressure contribute. These
studies are important as throwjng light on the formation of veins and
other posterior deposits of minerals in rock-masses. When we recall,
in this connection, the effects of thermal waters, as seen in the masonry
of ancient Roman baths, where various cr;rstalline silicates and other
mineral species have been developed in historic times, we are able to
understand many cases of so-called local metamorphism, no only in
visible proximity to igneous masses, but elsewhere in sediments far
removed from such, where faults or permeable strata have ser,ed as
channels to heated waters from below. Matters dissolved in these
water , and others present in the sediments, contribute alike under
these conditions to the genesis of crystalline minerals.
Hunt has de cribed the reactions going on independent of solfataric
or thermal water in the auriferou gravel of California. This consists
in large p rt of the ruins of fold pathic and hornblendic rocks, holding
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pyrites and lignite in the form of scattered trunks of trees. Where it is,
from drainage, subjected to subaerial decay, the pyrit~s is oxidized,
and the silicates are decomposed with liberat,ion of bases and much
silica, which is deposited in a crystalline form in the :fissures and cavities of the gravel, and also produces a veritable petrifaction of the lignite, by a process which is marked by three stages. The :first of these
is the :filling up of the pores in the wood, th(f organic tissues remaining; the second, the slow removal of these by oxidation, and the third,
a filling up the vacant spaces thus left. After the second stage, the
silicious casts of coniferous wood are often separable in the form of
fibers which have been mistaken for asbestos. A similar condition of.
things has been observed by Kerr in the auriferous gravels of North
Carolina, where also the decay of silicates and the silicification of fossil
wood is going on.
The oxide of tin, cassiterite, which, like quartz, occurs crystallized in
ancient gr&nitic veinstones, appears like it also to have been deposited
from solutions in recent times. Collins, in the Transactions of the Royal
Geologica,I Society of Cornwall, has described his examinations of deer's
horns from the tin-bearing gravels of the region, which are impregnated
with cassiterite, and even contain visible crystals of the mineral. Some
of these horns are so rich in tin-ore as to be sought by the smelter. A
specimen examined by Collins of the horn of the red deer ( Oervus elaphus) contained 2.6 per cent. of oxide of tin and 1.6 per cent. of pyrites,
both of which were seen by the microscope to pe inclosed in the cells
of the horn. The process of stannification.is thus, like that of silici:fication, one in progress in modern times, though ·under conditions as yet
unknown to us.
·

'\

GEOGRAPHY.
By Commander F. M. GREEN, U. S. Navy.
In considering the geographical work of the world in 1881 and 1882,
while there does not seem to be any startling fact or great discovery
to announce, it is evident that the general interest in geographical
studies and researches is not diminishing. So many nations are taking
an active part in the endeavor to solve geographical problems; so many
interests, commercial, scientific, political, and missionary, are earnestly
pushing inquiry in every direction, that each year.the field for extensive
and striking discovery becomes more limited. English, French, Germans, and Belgians have been vying·with each other to discover new
regions where their trade may be extended, .and new routes by which
merchandise may be transported with ease and economy; especially is
thi~ the case in Africa.
·
Large portions of South America, Asia, Africa, and Australia still
remain comparatively unexplored, and for many years to come ample
opportunities will be afforded for the scientific traveler to complete
our knowledge of details in regions imperfectly known.
As soon as any discovery of any importance is made it is at once
published to the world, in English, German, and French, in the excellent geographical periodicals, from which, in fact, this summary is
condensed.
At the meeting of the British Association, at York, in September,
1881, it being the fiftieth anniversary of the foundation of the association, especial attention was paid in the geographical section to a review
of the progress of geographical knowledge during the last fifty years,
and a most valuable essay, by the hydrographer to the Admiralty, Sir
F. J. Evans, on the progress of hydrographic surveys, was read.
Sir Frederic Evans called special attention to the increased accuracy
in determining astronomically geographical positions, particularly with
reference to longitudes. Of the fifty positions selected some years ago
for secondary meridians by the Admiralty, the longitudes of thirty either
have been exactly verified, or are in course -of verification, by means of
the electric telegraph, nineteen of these verifications being made by the
labors of officers of the United States Navy and Coast Survey.
An extensive work of this sort has just been completed by United
347
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States naval officers who I.lave measured differences of longitude through
.snbmarine cabl~s from l\fadra.s, by way of Singapore, Hong- Kong,
Shanghai, and Nagasaki, to Wladiwostok in Siberia, connecting there
1"ith the chain of measurements made from Pulkowa Observatory by
Russian officers, andjoining at the Madras eud to the Indian longitudes
.also determined electrkally from Greenwich by officers of the great
trigonometrical survey of India.
.
So accurately is it now possible to perform work of this kind that the
_g reat polygon from Greenwich by way of Suez, India, China, Japan,
.Siberia, and Russia, back to Greenwich, closes with an error only of
thirty-nine one-hundredths of a second of time.
HYDROG RA.PHY.

In almost an parts of the world hydrographic surveys have been
l_)rogressing by the labors of officers of different nations, although the
_year has witnessed neither the inception nor the completion of any great
undertaking. In considering the constant hydrographic work in progress on the shores of our own country, as well as others, it must be
borne in mind that from the nature of the work it must be practically
interminable, for no sooner is a chart of a harbor or coast line published
than corrections are made necessary by the changes in the bottom, and
-consequent depths of water, caused by the action of tidal and other currents, as well as by the never-ceasing elev.a tions and .d epressions of the
shore line, which geologist~ tell us are all the time going on.
On the coast of the United States the work has been prosecuted zeal-ously by the officers of the United States Coast Survey, some of the more
important pieces of bydrographic work performed being, in Maine, the
.survey of Dyer's and Gouldsborough bays; in Massachusetts, the examination of Salem and Gloucester harbors and of Pollock Rip shoal ; · in
New York, the resurvey of the lower bay of New York.; an examination of changes in Delaware and Chesapeake bays; a resurvey of Cbin·Coteague shoals; a resurvey of Norfolk harbor; examination of shoals on
the coasts of North and South Carolina; a resurvey of Beaufort harbor;
-c6ntinuation of the hydrographic survey of the east and west coasts of
Florida, including the bars of Saint George's sound and Pensacola harbor; a resurvey of Key West harbor, and a continuation nearly to completion of the coast of Texa.s. On the Pacific coast, the general hydrographic survey of the Californian coast has been continued, as well as
a survey of bays, inlets, and ports in Puget Sound, and a reconnaissance
of the waters of Southern Alaska.
The only important surveys executed under the orders of the Navy
D partment have been on the ·west coast of Mexico, l>y Commander
Philip, in the U.S. S. Ranger, and a survey-of the Bay of Samana, in the
i land of Santo Domingo, by Commander Bridgeman in the U. S. S.
D patch. Thi urvey embraced the Yuna and Barracouta Rivers as
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far as navigable. In the circulation and exchange ot important hydrographic information and the correction and publication of charts, the
United States Hydrographic Office has silently and unostentatiously
contributed a very great deal to geographic knowledge.
Tbe Coast Survey, from an early p~riod in its existence, has devoted
much time and expense to investigations of the currents and temperature of the Gulf Stream; but the appliances for both sounding and
ascertaining temperatures were very imperfect. The invention and perfection of the wire sounding-machine and the deep-sea. thermometers
have afforded opportunities for correcting former errors and discovering
new features in hydrographic science, so that the results of the last ten
year's work are of more importance as far as our knowledge of the deep
sea goes than all the work done before. During the last two years
Commander J. R. Bartlett in the U. S. Coast Survey Steamer Blake
has been engaged in an examination of the Gulf Stream not only after
its full development has been reached on the coast of the United States,
but where the currents manifest themselves at the entrances from the
Atlantic Ocean to the Caribbean Sea.
From · the very numerous soundings and temperatures taken during
Commander Bartlett's cruises, and previously by Commander Sigsbee,
in the Gulf of Mexico, the following deductions may be drawn, subject,
however, to modification in minor details:*
.
The equatorial current of the North Atlantic is deflected northward
by the coast of South America, a portion of it passing along the shore
of the Spanish Main, between Grenada and Trinidad. A larg~r portion,
however, pours into the Caribbean Sea, between the Windward Islands,
and another part, proceeding westward, north of Hayti, enters the Caribbean Sea by the Windward Passage, still :more continuing along the
north shore of Cuba to the Straits of Florida. The water, warmed by the
sun while passing over a series of shoals and banks, is several degrees
warmer at the Windward Passage than at the Windward Islands.
Proceeding westward, the current, entering the Gulf of Mexico from the
Caribbean Sea, does not make the circuit of the Gulf, and has no necessary connection with the currents of the Gulf of Mexico, but passes
to the northward and eastward, issuing from the Straits of Florida with
such addition as may come from between Cuba and the Bahama Bank.
The temperature of the Gulf Stream, in the early part of its course,
rarely exceeds 83° in June and July, except under a very hot sun.in
calm weather. By carefully measuring the area of the cross-section of
the stream bet.ween Jupiter Inlet and the Little Bahama Bank, as well
as its velocity, it is shown that the delivery is very much less than the
amount called for by the volume of warm water extending over the Atlantic Ocean from Cuba to Norway, and heretofore ascribed to the out* For these deductions the compiler is indebted to an excellent article in the Nation.
October 5, 1882,
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pour from the Gulf. The stream varies from 50 to 100 miles in width, and
its velocity and temperature are both greater in the middle than on the
edges. The maximum rate of the current observed is said to be five
miles per hour, and its average rate is perhaps two and a half.
Instead of running in a trough, as som~ observers have described it,
the stream from the Bahama Banks to Hatteras passes over a rather
even plateau, growing narrower to the northward. The mistake of supposing a trough or groove to exist has evidently been made by the current carrying away the bight of the sounding-line, and thus a greater
depth being shown. This error is common to all soundings made with
rope in a current. The bottom in the path of the stream, at 400 fathoms, seems to be ·swept clean down to the bard coral rock. The cold
bands described by previous observers do not seem to have been met
with, and appear to have been due to local rain-squalls or other causes
producing accidental inequalities of temperature. Before the limits and
velocity of the Labrador or inshore cold current can be described accurately, further soundings and serial temperatures are necessary.
A deep-sea thermometer devised by Dr. Siemens was used on board
the Blake, and was found principally useful in verifying the temperatures, which can be ascertained with much more ease and rapjdity by
the Miller-Casella thermometer.
The action of the Siemens thermometer depends upon the variations
in the electrical resistance of metals caused by changes of temperature.
Two resistance coils, one of whi~h is so arranged as to be lowered into
the sea to ~ny required depth, are connected with a Wheatstone's bridge
and a Thomson's mirror galvanometer. The galvanometer being adjusted to show zero when the resistances experienced by the coils are
equal, the resistance of the coil on board ship is made equal to that of
the one lowered overboard by applications of ice or warm water, and its
temperature, which will ~e that of the submerged coil, ascertained by an
ordinary thermometer. In all trials the accuracy and trustworthiness
of the Miller-Casella deep-sea thermometer were demonstrated. As
opportunities offer this examination of the Gulf Stream is being continued.
Under the direction of the British Admiralty, hydrographic surveys
have been prosecuted on the shores of Great Britain, in the Red Sea
and Indian Ocean, and on the coasts of Borneo, China, Corea, Japan,
Australia, the Fiji Islands, West Indies, and Newfoundland, employing
five sloops of war, six smaller vessels, seventy-nine officers and nearly
six hundred men.
The officers of the Indian marine survey have continued the survey
of the long Indian coast line and the publication of excellent charts.
French 'Urveyors have been engaged in perfecting detailed surveys
of the French coa ts and the northern coasts of Africa and correcting
the chart of the Grecian Archipelago, while pushing forward the survey of the coa t~ and river of Cochin China and the Gulf of Tonquin.
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Under the direction of a Government commission composed of MM.
Milne-Edwards, Vaill~nt, Perrier; Marion, de Falin, and Fischer, the
French gunboat "le Travailleur," commanded by Lieutenant Riehard,
has carried out an exten~ive programme of sounding and dredging in
the Bay of Biscay, off the coast of Portugal, and in the eastern part of
the Mediterranean Sea. The greatest depths found were 2,789 fathoms
in the Atlantic, and 1,454 fathoms in the Mediterranean.
The Spanish Government has undertaken a new survey of the Mediterranean shores of the Spanish kingdom; and are also energetically
pushing a survey of the entire Philippine group.
FIGURE OF THE EARTH.

In Appendix No. 8 to the United States Coast Survey Report for 1879,
Mr. G. A. Schott discusses the deflection of the plumb line along the
oblique arc from Calais, Me., to Atlanta, Ga., and demonstrates the superior accuracy of Clarke's elements of the spheroid figure of the earth
over those determined by Bessel. So evident is this superiority that
the substitution of Clarke's spheroid for Bessel's as the surface of development for all Coast Survey maps of the Atlantic and Gulf coasts
is recommended, it having already been adopted for the charts 0f the
Pacific coast. .When this arc, already 1,200 miles long, is extended 4½0
farther to Mobile Point, the Atlantic and Gulf coast'systems of triangulation will be united, and the value of the arc for geodetic purposes will
be increased 25 per cent.
·
·
The European Association for the Measurement of Degrees, formed
by geodesists of various nations in J 861 under the auspices of Lieutenant-General von Baeyer, and having for its objects the measurement of
arcs of meridian and parallel, are making arrangements for the completion · of an arc measurement extending from Palermo to Levanger in
Norway.
.
Work is now in progress to connect the- general system of Swedish
triangulation from a point on the frontier south of Christiania with
Levanger as well as another point in Sweden farther north. This measurement will give an arc covering 25!0 of latitude, and its discussion
will afford a valuable addition to geodetic knowledge.
Renewed interest has been manifested within the last few years in
the observations of pendulum vibrations as bearing on the figure and
density of the earth, and pendulum work which had been suspended for
many years has been resumed by the Government surveys in Europe,
America, and India. The pendulum so well used by Major Herschel,
R. E., in the work of-the great trigonometrical survey of India, has been
carried by Mr. Edwin Smith of the Uni~ed States Coast Survey, to
he stations in New Zealand where he observed the transit of Venus
in December last, and he will observe its vibrations there, and afterward
at Batavia, Hong-Kong, Tokio, Point Barrow, and San Francisco.
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The geographical work of the United States Coast Survey bas conRisted, as heretofore, of topographic surveys for the exact definition and
delineation of the shore line, bydrographic surveys and resurveys where
changes have taken place, of the coast, harbors, and rivers, and in· the
interior the continuation of the observations for the connection by triangulation of the Atlantic and Pacific coasts, ·as well as astronomical determination of important inland points anc, the carrying of a double line
of geodesic levels from the Atlantic coast at Sandy Hook to the Mississippi River at Saint Louis. This line of levels is marked by permanent
bench-marks from 2 to 40 miles apart, and when completed to San Francisco will be of great value in furnishing reference points· for measurements of elevation. As the details of all this important work will be
found in the United States Coast Survey Reports for 1881 and 1882, it
is not worth while to enumerate them here.
The United States Geological Survey was organized in the spring of
1879, taking the place of several independent geological and geographical
surveys which had previously been conducted under the direction of
the Interior and War Departments. During the first two or three years
of its existence comparatively little geographical work was done. The
labors of the survey being confined mainly to mines and mining, tlie
surveys were in gre~t part limited to the making of detailed maps of
mining districts. There was, howe-ver, some topographical work done
in Southern Utah and Northern Arizona, in the neighborhood of the
Grand Canon of the Colorado, in order to complete a map commenced
and nearly finished by the survey of the Rocky Mountain region. In
addition to this, a survey was made of the volcanic region of the San
Francisco peaks _in Northern Arizona. Some geographical work "'Yas
also done in connection with Mr. G. K. Gilbert's investigation of the·
history of the ancient lakes in the Great Basin, and the climatic changes
indicated by them, but this was not of a connected character.
In the year 1881 it was decided to increase the topographical force
with ~ view of preparing maps for the use of the geological corps.
Work was commenced in the western part of New Mexico, in the neighborhood of Fort Wingate, where a base line was measured and triangulation extended therefrom in the neighboring region. A small area of
country was mapped in this neighborhood and also in the neighborhood
of the Moqui towns in Northeastern Arizona.
In 1882 the topographical force was largely increased and work was
commenced simultaneously in several different sections of the country.
Besides the detailed surveys of mining regions, a division consisting of
two topographical parties commenced work in Northern California with
the view of mapping eventually the great volcanic range of the Ca cades
extending across Oregon and Washington Territory, preparatory to a
study of its geological phenomena. The triangulation for this division

GEOGRAPHY.

353

was based upon points located by the Coast and Geodetic Survey.
About 3,000 square miles were mapped in the qoast and Cascade ranges
and in the volcanic regio,n lying east of the latter.
·
Another division, consisting of one triangulation party and two topographical parties, commenced work near Bozeman, Mont., having in
view the mapping of this country about the heads of the Yellowstone
and Missouri Rivers and a connection with the triangulation of the old
survey under Dr. Hayden, which had been extended from the line of the
Union Pacific Railroad northward to the Yellowstone Park. The triangulation was expanded from a base measured in 1879, near Bozeman,
by the ·s urveys west of the one hundredth meridian. The expansion
was effected and several stations occupied in the mountains, but an
unusually early winter put a premature stpp to all operations, and but
little topographical work was done.
A third divisjon, consisting of one party for triangulation and two for
topography, continued the work commenced in the preceding year iri
Western New Mexico and Eastern Arizona. The triangulation was
extended to include a very considerable area, and .about 1,500 square
miles were mapped.
Congress having authorized the Geological Survey to extend its operations into the older States outside the public domain, work was commenced this year simultaneously in Western North Carolina, Southern
Virginia, and Eastern Kentucky and Tennessee. Four surveying parties, including one for carrying on primary triangulation, were organized
for this work and have been carrying it on rapidly and satisfactorily.
The triangulation was based upon that of the Coast and Geodetic Survey along the Blue Ridge, and was thence extended westward nearly to
the Cumberland Mountains, and about 4,000 square miles were mapped,
the larger portion of which is in the high mountainous region of North
Carolina. It is the intention of the survey to push the work of this
the Southern Appalachian division as rapidly as possible, as it is believed that no section of the country will so amply repay in a directly
economic manner the labors of the geologist as this. Its immense
resources of coal and iron are just beginning to be known, and its magnificent forests of hard and soft wood timber are rapidly assuming
great importance in view of the unprecedented destruction of valuable
.
forests in other sections of the country.
With the view of commencing operations in the Ozark Hills of Arkansas and Missouri, a base line was measured at Malvern, Ark., just at the
south-western border of the hills, from which work will be carried o·n
quite extensively during the coming year.
The State geological survey of New Jersey has recently commenced
a detailed map of that State on a scale of one mile to an inch. T_he
primary triangulation is supplied by the Coast and Geodetic Survey.
The topographical work is done with the plane-table,; ~ntours are run
at vertical i~1tervals of ten feet in the flat country and twenty feet in
H. Mis. 26--23
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the hilly regions. The first sheet has recently been published (1883),
comprising the northeastern portion of tbe State.
The second State geological survey of Pennsylvania, while rnakiug- no
pretense of publishing a map of the State, has surveyed very considerable areas in connection with its study of the mineral deposits, and a large
number of maps have been published during tbe last three or four years
upon various scales suited to the character of the investigation which
they are designed to illustrate.
The State geologist of North Carolina has recently published a map
of that State on a scale of 10 mlles to an inch~ embodying the results
of his own labors and those of Professor Guyot.
The State survey of New York is steadily continuing its triangulation,
as evinced by the brief annual reports of the director.
A great part ofthe region · tributary to the lines of the Northern Pacific Railway, lying in Washington, Montana, Idaho, Wyoming, and
Dakota Territories, is almost unexplored geographically, and its resources are still less known. To obtain an adequate knowledge of the capacities of this exten.siv_e country a survey has been organized on behalf
of the railroads under the able superintendence of Mr. Raphael Purnpelly. The organization is divided as follows: division of mineral
resources; division of climate, rivers, and irrigation; division of soil;
division of forests; division of economic botany; laboratory; division
of topography. ~
Topographical work was begun in September, 1881, between the Cascades and the Columbia River, about ~,500 square miles of country being
mapped. l)uring the season just passed three topographical parties
were employed, one extending the maps ·of the region just mentioned,
one east of the Colville reservation, and one between the Yellowstone
and Missouri Rivers, making altogether between 20,000 and 30,000
square miles of te1Titory surveyed and plotted. It is proposed to show
all the information developed by the survey in a cartographic form, so
that all the important physical facts will be shown on the maps. The
topographical survey will show the form of the surface by contour lines
of 200 feet of vertical distance, and in addition the maps wi11 show the
grades of the streams, the extent of the bottom and bench land,.and the
extent and conformation oft.he uplands.
·
On one set of maps will be shown the minimum volume of water at
different seasons in the principal streams and the classified distribution
of the soils. On another set of maps will be shown the climatic conditions, giving the rainfall and temperature by month s from the observations of a long series of years. Another set of maps will show the distribution and relative abundance of forage plants, with the climatic
facts affecting stock grazing; and still another set will show the mineral re ources. The work will be so carried on as to be able to represent
on tbe map each winter the results of each season's work. A more
valuable work to the pro pective immigrant, to say nothing of its importance to the companies themselves, can hardly be imagined.
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SOUTH AMERICA.

After a residence of seven years in Bolivia as engineer to th'e Government, Mr. J.B. Minchin has published, through the medium of the Royal
Geographical Society, a great deal of information regarding this productive and fertile but little known country. · In fact there is hardly any
country of the world so little known as Eastern Bolivia. With an area
of 500,000 square miles its productions are so numerous and valuable
that, settled by a working population,. it would become one of the most
prosperous in South America. Its great need is a route for conveying
its exports by way of the Madeira and Amazon Rivers to the sea. In
addition to determining the latitude, longitude, and.height of numerous
points, Mr. ·Minchin has published an excellent map of Bolivia, showing
the river systems as far as they have been explored. He has devoted
much attention to the depth and rapidity of the various rivers which
may be used for navigation, and a great deal of information regarding
them has now for the first time been published. Mr. Minchin has also
surveyed and described a part of the vast Andean table-land and salt
desert not hitherto visited or described. He finds from an ancient
water-mark, 200 feet abov-e the present level of Lake Poopo, unmistakable evidence that a vast sheet of water, some 20,000 square miles
in extent, once covered a great part of this table-land, and considers
that the gradual subsidence and escape of the waters of this lake to the
Pacific may have contributed to the formation of the great nitrate de- .
posits of the coast.
In continuation of the work of the late Professor Orton, Mr. Edwin
R. Heath has been engaged in exploring the Beni and other rivers of
Boliv_ia. Starting i;n September, 1880, from Cabinos, a rubber camp on
the Madidi, a small affluent of the Beni, he discovered a new river entering the Benifrom the south, a short distance above its junction with: the
Madre de Dios, which he reached on October 8~ and determined carefully the latitude and longitude of the confluence. Continuing to descend the Beni he discovered a new branch coming in from the north
which he called the Orton. Between this point and the junction of the
Beni and Mamore he found navigation interrupted by falls and rapids,
but making a short portage he reached the river below the falls and ascended the Mamore for 300 miles to Santa Ana, thence across the pam~
pas to Reyes. Dr. Heath's claim to have been the first white man to
see the mouth of the Madre de Dios is probably erroneous, as there seems
to be no doubt that the Madre de Dios was descended in 1861, by Don
Faustino Maldonado, who was afterward drowned in the rapids of the
Madeira.
Dr. Jules Crevaux, whose explorations in Guiana and on the Amazon
have added so much to the knowleage of those regions, in 1880 was
engaged in exploring the Upper Guyabero in Colombia. Accompanied
by M. L~janne, after crossing the Cordillera from the Upper Magdalena,
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he embarked on a raft on the Guyabero, and with great difficulty and
danger made the descent to Bolivar by way of the Orinoco, losing the
raft in the rapids and having one of their men killed by the poisoned
arrows of the Indians. During their journey 2,550 miles were traversed,
of which 1,275 were through new country. In the latter part of 1881
Dr. Crevaux left France, intending, under the direction of the French
ministry of public instruction, to pass, by one of the branches of the
Paraguay, to the Amazon water shed, but on arrival at Buenos Ayres
he was induced to undertake the exploration of the Pilcomayo, about
which little was known. .After discovering-some important Indian ruins
at or near Salta, he had prepared to embark his expedition in canoes on
the headwaters of the Pilcomayo, not far from Tupiza, in Bolivia, when
he was massacred, in .April, 1882, with his party by the Tobas Indians.
An exploration of the upper part of the river Cuyune has been made ·
by Mr. McTurk, an official of British Guiana, who penetrated about 40
miles farther into unknown Venezuelan territory than has been done by
any other white man, and found numerous Carib settlemepts.
Mr. Edward Whymper, F. R. G. S., made, in. 1880, a most adventurous journey among the .Andes of Ecuador, from which m·uch information
of value may be derived. Mr. Whymper fairly tested aneroid barometers for determining mountain heights, and concludes that generally
speaking they are untrustworthy. He also compared systematically
the results of elevation measurements made by boiling water and those
by mercurial barometers, and :finds that in all cases the boiling-point
observations yielded lower altitudes than the barometers. Mr. Whymper also states that, contrary to the showing of most of the maps of' that
at region, the Cordilleras do not lie in two parallel ranges.
The elevations of a large number of mountains were ·m easured, the
results generally agreeing with those of Drs. Reiss and Stubel, but
Mount Saraurcu, reputed to be a volcano, was found to be non-volcanic
and only 15,500 feet high, 1,900 feet lower than stated by Villavicencia.
During a residence of several years in Magdalena, United States of
Colombia, Mr. F . .A.. Simons made extensive and numerous journeys
through the region of the Sierra Nevada. He has described the river
system at length in the Journal of the Royal Geographical Society, and
has made many measurments of mountain heights. The greatest height
he was able to determine was 17,500 feet, ascertained from the boiling
point of water.
A new boundary line has been agreed upon between the Chilian and
Buenos Ayrean possessions in Patagonia, which :finally settles, it is to
be hoped, this long disputed subject. The .Andes, stretching south to
Mounts Sarmiento and Darwin, will be the dividing line, while the
southern limit of the .Argentine Republic will be formed by a line from
Cape Virgin to a point on the Andes, in latitude 520 south, longitude
72° we~t from Gre nwich. The coasts of the Straits of Magellan are
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thus allotted to Chili, and the straits are declared free to vessels of a.U
nations.
In the course of an address before the geographical section of the
British Association, Mr. John Ball calls attention to the remarkable_
contrasts existing between the climate of th@ eastern and western sides
of South America. Not only is there an immense difference between
the rainfall of the two coasts, there being a portion of the west ooast
(formerly Bolivia) where no rain ever falls, but a radical difference
exists in the climate of neighboring places on the western coast only
one hundred miles apart. Mr. Ball finds that the reasons heretofore
adduced for these remarkable differences are entitely insufficient, and
likewise fails to find any adequate reason for the exceptionally mild
climate of the Straits of Magellan.
ARCTIC REGIONS.

Beyond the more accurate delineation of one or two coast lines, the
geographical results attending the numerous Arctic expeditions of the
last few years cannot be said to be very great in spite of the energy and devotion of the explorers, attended in so many cases witli extreme hardship and loss of life.
During a long succession of years numerous attempts were made to
sail from Europe to the Pacific Ocean by the north of . Asia; no less
than thirteen expeditions having been fitted out at various times and
by different nations for this purpose. The only successful expedition
was the last one, in 1878, commanded by Prof. A. E. N ordenskjold, in
the Swedish steamer Vega, which, after passing the strait south of Novaya Zemlya on August 1, found the Kara Sea nearly free of ice, a:ad,
dredging, sounding, and surveying as they went along, succeeded ii!
reaching a point within 120 miles of Behring's Strait on the 28th of
September, but were there ice-bound all winter, only passing into the
Pacific on the 20th of the next July. This experience seems to have
convinced Professor N ordenskjold that voyages could be made every
year from the north of Europe by way of the Kara Sea to the mouth.s
of tpe rivers Yenesei and Obe, affording a much better means than formerly of conveying the wheat and other products of Southern Siberia to Europe, but subsequent events do not appear to justify this conclusion.
·
In the summer of 1880 steamers were not able to pass through any
of the passages into the Kara Sea, owing to an ice-field 20 to 30 miles
wide, on the east coast of N ovaya Zemlya, which entirely blocked the
mouths of the Waigat and the Matyuskin Sbar. The passage north of
Novaya Zemlya by the Orange Islands was also tried, but the sea was
full of ice, and the steamers es~aped with difficulty late in the season
by way of the Matyuskin Shar. Late in September, M. Sibiriakoff succeeded in pas3ing the Jugor Strait with two steamers and reached the
mouth of the Yenesei, too late, however, to return.
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In 1881 the edge of the ice-pack is said to have laid nearer to the
coast of Norway than is known to have been the case before. The
Matyuskin Shar and the straits south of Novaya Zemlya were heavily
blocked with ice, but the northern passages seem to have been ciear,
and possibly in September vessels might have made their way to the
Yenesei.
In 1882, in spite of several determined efforts, steamers could not pass
the ice which blocked the approaches to the Kara Sea, and were obliged
in October to retum.
The facts seem to indicate that no reliance can be placed on the navigability of these northern waters, except perhaps for steamers constructed expressly to struggle against the ice, and that the outlet for
the products of Southern Siberia must be looked for in the development
of railways and canals. The rep()rts of the survivors of the unfortunate · Jeannette expedition
seem to show that beyond the discovery of three islands to the northeastward of the New Siberia group and the more exact delineation of
the shores of Wrangell Land, no important geographical results are to
be expected from their labors except the confirmation of the belief that
the wa~rs surrounding the pole are constantly covered with a mass of
ice heaped up and impassable, or, in. other words, that Sir George Nares'
theory of the Paleocrystic Sea is the true one.
The Jeannette left San Francisco on the 8th of July, 1879, fitted for
three years' stay in the Arctic regions, under the command of Lieut. ;
Commander 0. W. De Long, U.S. N., with four other officers and twentyfour men of the naval service and two civilian attaches. On the 26th
of .A.ugui:;t the ship started north from Saint Lawrence Bay, inclining
toward the coast of Siberia with the hope of communicating with the
Vega. On September 5 the ice-pack was entered, and on the 8tli the
Jeannette was frozen in solidly and never escaped; ,t he ship after this
time drifting helplessly with the masses of ice until J·une, 1881, a p~riod
of one year a-nd nine months. The drift was with the wind, covering a
large area of ground and having a general direction towards t;he northwest, and demonstrating that the only lands in thi8 region were phe
small, rocky, uninhabited isl~ts called Jeannette and Henrietta Islands.
On June 12, 1881, the Jeannette was crushed by tlie ice and sunk,
giving time, however, for the ci-ew to land and to secure provisions, &c.,
and on the 17th of ,Tune, with five sleds and three boats, the whole party
started in good order for the coast of Siberia.
Progress over the rough and melting ice was slow and difficult, and
in was not till the 29th of July that Bennett Island, in latitude 76° 38'
north, longitude H.8° 20' east, was reached. This island, small, high,
and rocky, and the Jeannette and Henrietta islets, form the only geographical discoveries of this unfortunate expedition.
After a few days' stay to rest the exhausted crew, the men an<l officers
were divided between the three boats and progress southward wa re-
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sumed by way of the open leads between the ice-floes. On the 28th of
August, Thaddeus Island, of the New Siberia group, was reached, and
a delay of ten days ensued from the ice openings being closed. It was
not until September 12 that a start could be made for the coast _of Siberia, and very soon afterward the boats were separated in a gale of wind.
The boat commanded by Lieutenant Chipp, and having a crew of eight
men, has never since been heard of. Lieutenant-Commander De Long's
boat reached the Lena delta, where all the party but two seamen died of
starvation and exposure; while the party in the third boat, commanded
by Chief Engineer Melville, saf~ly reached the Russian settlements on
the Lena, terribly 13xhausted and frost-bitten.
The officers of the United States steamer Rodgers, Lieut. R. M. Berry
commanding, while engaged in a search for the Jeannette in the autumn
of 1881, made a thorough examination of Wrangell Land, which was supposed by the late Dr. Petermann to form a part of an extensive A.retie
continent, but has now been definitely ascertained to be an island about
70 miles long, east and west, and 35 miles broad, including the sand-spits
which make out from the north and south coasts from 6 to 10 miles.
The whole island is a succession of peaks and valleys, one peak near
the center of the island rising to a height of 2,500 feet, with a range of
high hills extending round the island near the coast line. One small
harbor was found on the southern coast. Lieutenant Berry explored
the island thoroughly and made a chart of it.
After leaving Wrangell Island, Lieutenant Berry pfoked his way
through the floes of ice to a pojnt 132 miles farther north, in latitude
73° 44'-tbe highest latitude ever attained in this sea. From the masthead at this point no indication of laud could be seen to the northward,
and the depth (82 fathoms) here was increasing as the vessel proceeded ·
northward. Lieutenant Berry found no evidences of a current in this
sea, other than that produced by the ebb and flow of the tide.
After a full discussion of the various alleged currents of Bering's
Sea (Appendix No. 16, Coast Survey Report for 1880), Mr. W. H. Dall,
whose experience entitles his opinions to great respect, comes to the
eonclusion that no warm current from the southwest enters Bering's
Strait with the exception of water from the adjacent rivers or sounds;
that the Kuro Siwo, or Japanese Gulf Stream, sends no recognizable
branch north ward into Behring's Sea, and that the strait is incapable
of earrying a warm current of sufficient magnitude to have any marked
effect on the water of the polar basin. He agrees with Lieutenant
Berr,y in considering the currents as chiefly tidal, and. finds nothing developed in his investigation to support in the slightest degree the
hypothesis of large areas of water in the Polar Sea free from ice. The
opinion of Mr. DaL., that the movements of the ice are largely dependent on prevailing winds, is fully borne out by the .experience of the
officers of the Jeannette. During Mr. Dall's examination of the currents
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and tides, most valuable determinations of geographical positions were
' made along the coast of Alaska by the party under his command.
The voyages of Mr. Leigh Smith in the English steam yacht Eira wm
hereafter take an important position in the annals of Arctic discovery.
In June, 188Q, the enterprising explorers left Great Britain, and after
an ineffectual attempt to reach the east coast of Greenland, finding the
ice impassable, tbe ship's head was turned to the eastward, and passing
south of Spitzbergen, on the 14th of August the coast of Franz-Joseph
Land was reached. Between this time and the 1st of September, Mr.
Smith explored 110 miles of the south coast of Franz-Joseph Land and
its off-lying islands, landing frequently and keeping a very full journal.
Geological and botanical specimens were obtained and great numbers
of walruses and seals were seen. From the 1st to the 10th of September
the Eira endeavored unsuccessfully to find an opening in the ice-pack
which would enable the explorers to reach Wiche's Island east of Spitz.
bergen, but it was necessary to take a homeward course as the season was
advancing, and on the 2-lth of September the Eira reached Hammerfest.
Among the important results of the voyage was the demonstration
of serious errors in the Admiralty charts of the regions about Walter
Thymen's Straits and other places frequented by vessels every year.
Mr. Clements Markham, a most capable judge, pronounces this voyage
of the Eira to have been the most important summer cruise ever made
in the .A.retie regions.
Again, in June, 1881, Mr. Smith sailed in the E1ra with the hope of extending his discoveries of the previous iear. The autumn and winter
passed with no news of the expedition, and in June, 1882, a relief ship
was sent to search for the missing explorers. On reaching Novaya
Zemlya it was found that the Eira had been sunk by the ice in August,
1881, and that after wintering on Franz-Joseph Land Mr. Leigh Smith
and his companions had fortunately escaped in their boats to Novaya
Zemlya. As they had not been able to save any provisions from the
ship they would all have starved to death but for the walrus and bear
meat they were enabled to obtain.
Under an international arrangement stations have been established in
the Arctic regions by observers of various nations for the purpose of
m~king meteorological and other physical observations.
Although no announcements of geographical discovery have yet been
received from any of these parties, it is to be expected that, in addition
to meteorological observations, valuable contributions will be made to
our geographical knowledge by the able officers at the head of these
parties.
The United States have established two stations, one five miles west
of Point Barrow, under charge of Lieut. P.H. Ray, United States Army,
and one commanded by Lieut. A. W. Greely, United States Army, on
the bore of Lady Franklin Bay, in Grinnell Land.
In July, 18 2, a previously arrangeu, a relief ship was di patched to
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cemmunicate with the party at Lady Franklin Bay, but failed to reach
that place on account 0f unusually heavy pack ice. Depots were established on Cape Sabine and Lytt_e lton Island for use in case Lieutenant
Greely's party should be forced to retreat, and as soon as the season
opens in 1883 a determined effort will be made, under command of Lieutenant Garlington, United States .Army, to reach the beleaguered
colony.
.
.
The British station has been established at Fort Rae, in tbe northern •
part of British .America, under the direction of a committee of the Royal
Society.
On the island of Jan Mayen a party of Austrian observers have
beell' left, to be relieved in 1883. The Danes have chosen Godhaab, in
Greenland, where six skillful observers under the leadership of Mr. .A.
Paulsen have been placed; and the Dutch party, under charge of Dr.
t>nellen, of the Utrecht Observatory, are established at Dickson's Haven,
at the mouth of the Yenesei. The Norwegian station is situated at Bozekop, on the .Alten Fiord. The Russians have chosen a point at the mouth
of the river Lena and at Moller Bay, in Novaya Zemlya. The Swedes
have established observers on Spitz bergen; and the Germans, in addition to placing a staff of observers under command of Dr. Giese on the
shores of Cumberland Sound, Davis Strait, have sent another party,
under Dr. Schrader, of the Hamburg Ubservatory, to the island of South
Georgia, 1,106 miles east of Cape Horn .
.A.SI.A..

The most important geographical event relating to Central Asia is
the completion of the expedition commanded. by Colonel Prejevalsky,
and the return of its members to Russia. · The first part of the account
of this famous journey in Thibet and China has been issued. It is divided into two parts, and is illustrated with maps and engravings. A
German translation is in course of preparation. Under the auspices of
the Imperial Rmssian Geographical Society, Colonel Prejevalsky proposes to start in March, 1883, on his fourth expedition to Central Asia,
chiefly with a view to studying the volcanic phenomena presented by
the Tien Shan, and also to penetrate, if possible, into the mountains of
Thibet.
In an address before the British Association, Sir Richard Temple, in
giving a summary of all existing knowledge relating to the geography
of the central plateau of Asia, calls attention to the imperfection of that
know ledge, the importance of the region, and the field offered by it for
research and discovery. The principal geographical problems in Asia
yet unsolve.d relate largely to this unknown region.
The Pamir, by which name is known 'the elevated region immediately
south of Chokand, in Central .Asia, and called by .Asiatics the "Roof of
the V\T orld," has frequently been described by geographers as a part of
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this great plateau; but M. Severtsof, who has been engaged in exploring
that region, states that the Pamir is not a table-land, and, up to tho
height of about 12,000 feet, has no steppe formation. Up to the height
of about 14,000 feet the. rivers flow in narrow vall~ys never exceeding
about thirteen miles in width. There are no lofty plateaus in the Pamir,
the mountains rising 6,000 or 7,000 feet above the level of the valleys,
elevations above the sea of 19,000 feet being frequently found, with three
• mountain groups attaining a height of 25,000 feet. From evidence obtained by M. Severtsof, he considers that elevation is continuously and
steadily going on.
M. and Mme. Ujfalvy have accomplished a long journey in Kashmir
and Little Thibet, bringing with them an important collection, valuable
from a geographical and ethnographical point of view, and which is to
be preserved in the Ethnographical Museum of Paris.
Among the many obligations which geographical knowledge owes
to enterprising newspaper correspondents must be reckoned the account given by Mr. E. O'Donovan of the supposed desert of Merv. Mr.
O'Donovan, who penetrated into this region from Persia under circumstances of great peril and hardship, states that so far from the country ·
being a desert, the soil is fertile, and only requires that the irrigation
works be repaired by dams on the Mnrghab and Tejend Rivers to become productive again. Mr. O'Donovan further states that though the
ruins of two cities, one Alexandrine and one Mussulman, can be traced
and show evidences of a high degree of civilization, no such city as
:Merv exists at present.
Mr. P. M. Lessar~ an employe of the Russian Government, has been
engaged in exploring the country bordering on the southwest portion
of the Caspian Sea, and lying between that sea and Herat, in order to
ascertain the possibility of construC?ting a railway from some port on
the Caspian toward the frontier of British India. He finds the physical obstacles easily surmountable, and demonstrates that, in the region
to be traversed, the Paropamisus, or high range of mountains, which
north of Cabnl rise to an elevation of 20,000 feet, dwindle as they range
to the westward to mere hills less than 1,000 feet-in height.
Dr. Albert Regel has, under the auspices of the Imperial Russian
Geographical Society, been engaged in the exploration of the region
surroundin·g the headwaters of the Amu Daria River. The year 1881
was devoted to the investigation of the Bokharan province of Drwvag;
and a translation of his report of proceedings up to September, 1881, is
published in the Proceedings of the Royal Geographical Society.
In carrying a chain of sptrit-level observations across the Indian
peninsula from Bombay to Madras, by the officers of the grand trigono ·
metrical survey of India, the reiult seemed to show that the mean sea
l v l i about three feet higher at Madras than at Bombay. After a
" ry careful investigation the surveyor-general has concluded that thi8
an malous result is due to an accumulation of minute errors in the
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course of the observations and not to any real difference in the mean
sea level.
The English, always alive to the importance of establishing new trade
routes, have eagerly sought to open a road by which Western China
would be open to receive British manufactures from India by way of
.Assam. With this end in view, and assisted largely by money contributed by English merchants, Mr.A.R. Colquhoun,ofthe English consular
service, has just performed a journey from Canton, through Southern
China and Bumah, to Bhamo on the Irrawady, and thence to Rangoon.
Being provided with passports from the Chinese Government and accompanied by a Chin!3se interpreter, Mr. Colquhoun proceeded, in February, 1882, up the Canton or Si-Kiang River as far as Pe-se, the limit
of navigation. It was found that the river is navigable for about 400 '
miles above Canton for steamboats drawing 4 feet, but none are allowed
there. The travelers were obliged to adopt complete Chinese costume
to escape notice and insult, as a great deal of hatred was shown toward
the Fan-qui or western devils.
From Pe-se the Yunnan plateau was ascended and crossed, but on
reaching Ssumao, where Mr. Colquhoun intended Lo turn southward
toward Moulmen, his progress was effectually barred in that direction
by the hostility of the Chinese mandarins, and he was obliged to take a
northward course over the · mountains to Ta-Ii ~nd thence to Bhamo, a
route which he pronounces entirely unfit for trade caravans from the
natural obstacles. After discussing the various proposed · routes for
trading with Southwestern China, Mr. Colquhoun pronounces in favor
of a railway extending from British Burmab and already partially constructed.
AFRICA.

Although explorations have been carried on with much success, on a
small scale, so that the unknown regions are constantly being diminished, the_re have been no very striking discoveries on the continent of
Africa. The principal journey to cbronicle is that of the Italians, Lieutenant Massari and Dr. Matteucci, from Suakin, on the Red Sea, by way
of Khartum, across Kordofan and Darfur, thence, by a southwesterly
course, to Egga on the river Niger; then descending this river in one
of the · West African Company's steamers they reached home, after a
journey of sixteen months. Although English and German travellers
had previously traversed this region, these two travellers have added
to the knowledge of it, and have fixed the latitude and longitude of
many towns.
Mr. H. M. Stanley, whose name is so noted in African explorations,
has succeeded in making a practicable route between the Lower Congo
and Stanley -Pool, at the head of a long series of falls and rapids on
the Congo River, and has also been engaged in exploring the Congo
above Stanley Pool.
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M. Savorgnan de Brazza returned to France from his second expedition to the Ogowe and Congo Rivers, and in June, 1.882, gave an account of his travels to the Geographical Society of Paris. He has
explored the river system of a large · tract of country between th~
Ogowe an<l Congo Rivers, and has at least attempted to take possession of some parts of it for the French Government.
Dr. Junker, who is known by his former journeys t@ the west of the
Albert Nyanza Lake, has been endeavoring to explore the Welle River,
which it seems should be· called the Makua. The reports thus far received of his journey seem rather ·vague, but his return will enable
a great deal of uncertainty about the maps of the equatorial region
and of the southwest affluent of the Nile to be cleared up.
Mr. Joseph Thomson has proceeded to Zanzibar, under the direction
of the Royal Geographical Society, to explore a dire~t route to the shores
of the Victoria Nya,nza, and to examine Mount Kenia.
The difficult conntry .between the southern border of Abyssinia and
Lake Victoria Nyanza is being examined by Mr. Schuver and Dr.
Stecker, who are, however, working separately. No trustworthy report
of their labors has yet been publishes..

METEOROLOGY.
By

CLEVELAND ABBE.

NOTE.-The following collection of notes and extracts from 'Nature
(Volumes xxnr to XXVI) presents a summary of progress in meteorology during 1880, '81, and '82, so far as it has been recorded in that
journal, and is supplementary to the meteorological record published
in the ·annual report for 1881.
SYNOPSIS.

1.-a Institutions; b Special stations and work; o Individuals and necrology. ,
11.-,..a General treatises; b History; c Climate,
111.-a Aeronautics; b Barometers; c Thermometers; d Anemometers: e Miscellaneous apparatus and methods.
IV.-Physical questions.
V.-a Solar radiation; b Terrestrial temperature.
VI.-a Evaporation; b Condensation; c Rainfall.
VII.-Wind1:1.
VIII.-Barometric pressure.
IX.-Storms.
X.-a Atmospheric electricity; b Terrestrial magnetism; c Ground currents; d Auroras.
XI.-a Refraction and mirage; b Halos.
XII.-a Periodicity and sunspots; b Hypsometry ; c Geology, physical geography,
glaciers, hydrology: d Climate and biology; e Vul~anology and seismology.

I.-a

lNSTITUTI?NS;

b SPECIAL

STATIONS AND WORK; C INDIVIDUALS

.AND NECROLOGY.

Perhaps the most important event that has characterized the year
1882 has been the actual inauguration of the first year of international
observations in accordance with the programme of the Polar Commission. The original proposition made in 1875 by Lieutenant Weyprecht
has finally become a successful effort at international co-operation in
taking special simultaneous meteorological and magnetic observations
in the arctic and antarctic regions, while the permanent observatories of
the temperate zones continue their regular work. ·The following gives
a general history of the undertaking, and a list of the stations occupied by the variom; nations, and the works undertaken by them. The
instructions under which these stations carry on the work have been
printed in the official Mittheilungen published by the International Polar
Commission.
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Much of modern progress in science is due to co-operation on a large
scale; and this is especially true of geography and astronomy. During the present century the ra.pid progress in meteorology and terrestrial magnetism has been remarkably furthered by international conventions, and by agreements among the leaders of these scientific
enterprises, until now it would be regarded as injudicious to attempt
any great undertaking in these departments without a mutual understanding between the interested nations.
.
In September; 1875, Lieut. Carl Weyprecht, a well-known arctfo
explorer, proposed that the nations of the world should unite in one
uniform system of simultaneous magnetic and meteorological obser_v ations at as many stat.ions as possible in the arctic and antarctic
regions.
This was an important extension of the international work already
in hand within the temperate zone, and was considered so certain to
result in a great advance of our knowledge that the idea was universally approved. .
The details of the plan were elaborated at an International Polar
Congress, held at Hamburg, in August, 1879, and at another held at
Berne, in July, 1880. .As a result of the agitation of this question,
ten delegates inet at St. Petersburg, in August, 1881, and organized
an official ''Polar Commission," all the members of which had authority to act for their respective Governments.
Since the organization of this commission, other nations have enlisted in the work; the observing parties have all been dispatched
to their respective destinations, and they now are actually engaged
in the contemplated observations. The stations will be occupied for
at least one, and, in some cases, for three years, and may be divided
into two classes, namely, (1) the special polar stations within 30°
of the north or south pole, and (2) the auxiliary stations, which are
spread over the rest of the habit.able globe. Besides these land stations, observations made on shipboard are extensively called for, and
it is hoped that enough observations will be accumulated to allow
the making of a complete map of the weather, and of the magnetfo
disturbances throughout the whole globe, for any amount of time during the period in question. In addition to the main work of these
international stations, all possible attention will be given to numerous
collateral subjects. The great extent of the work will be appreciated
by an examination of the following list of the objects of observation,
and the number of stations to be occupied.
The observations which are considered obligatory are as follows :
I. Meteorological: 1. Temperature of the air; 2. Temperature of the sea;
3. Barometric pressure; 4. Humidity; 5. Wind-direction and force;
6. Clouds_:._their kind, amount, and motion; 7. Rainfall; 8. Weather
and optical phenomena.
II. Magnetic: 1. .Absolute declination; 2. .Absolute inclination; 3. .Ab ·
solute horizontal intensity; 4. Variations of declination; 5. Variations
of inclination; 6. Variations of horizontal intensity .
.All the preceding observations are to be made hourly, except on the
1st and 15th days of each month, when the readings will be made every
five minutes .
. IlI.-Miscellaneous: 1. The aurora-shape, color, motion, and position; 2. .Astronomical latitude and longitude; 3. Astronomical time.
The obser-rntion , which are considered desirable and will be generally undertaken, but which are not obligatory, are as follows: 1. Varia-
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tions of temperature with height; 2. Solar radiation; 3. Evaporation; ·
4. Galvanic earth currents; 5. Parallax of the aurora; 6. Spectroscopic
observations on the aurora; 7. Ocean currents; 8. Tidal observations;
9. Structure of ice; 10. Density of sea-water; 11. .Atmospheric electricity; 12. .A.tmo~pheric refract.i ons; 13. Twilight; 14. The force of gravity;
15. Collection of samples of air for analysis; 16. Collection of samples
of atmospheric dust for analysis; 17. Observations and collections in
zoology anq botany, geology, &c.
It is hoped that all these observations will be eventually published
in extenso on a uniform system.
Thirteen nations have thus far entered heartily into the project; fifteen polar stations and over forty auxiliary stations have been established.

Go-operation of the respective nations in the International Magnetic and
]lfeteorological Observations.
UNITED STATES.

Polar stations.

Lat.

Long.

1. Lady Franklin Bay, Grinnell Land .......... N. 81o 20' W. 640 58'
2. Point Barrow, Alaska ...................... N. 710 18' W. 1560 24'
Auxiliary stations.

3.
4.
5.
6.

·

Los .Angeles... . . . . . . . . . . . . . . . . . . . .... N. 340 03' W. nso 16'
Fort Chimo, Ungava Bay .................. N. 590 00' W. 680 00'
Copper Island, Kamtchatka ................ N. 550 00' E. 1680 00'
Pr()paration of Daily International Weather
Bulletin and map for the entire globe.
.AUSTRI.A.-HUNGA..RY.

Polar stations.

1. Jan Mayen .............. _............... N. 700 58' W.

so 35'

Auxiliary stations.

2. Special course of observations on telegraphic
earth currents will be made by the telegraphic department at 12 or 14 stations.
3. Pola .. . ....................... . . ... -~ .... N. 700 52' E. 130 51'
DENMARK.

Polar stations.

I. Godthaab ......................... _.. . . . . N. 640 10' W. 510 45'
Auxiliary stations.

2. A special- north polar expedition started to
explore north of Siberia, but the latest news
reports it frozen up near Nova Zembla.
FINLAND.

Polar stations.

1. Soudan Kyla ....... . _............ _....... N. 670 24' E. 260 36'
Auxiliary stations.

'

2. Helsingfors. . . . . . . . . . . . . . . . . . . . . . . ........ N. 600 12' E. 250 00'
3. Wasa ....... _............................ N. (j30 00' E. 210 05'

3G8

SCIENTIFIC RECORD FOR 1882.
Lat.

Long.

4. Kuopio .................................. N. 62° 54' E. 27° 10'
5. Wartsila ................................. ;N. 60° 32' E. 210 19'
6. Telegraphic ground currents will be observed
on two telegraph lines.
FRANCE.

Polar stations.

1. Cape Horn ................................ S. 560 001 W. 67° 00'
Auxiliary stations.

2. Paris ...... ·............................... N. 480 50' E.
3. The two vessels carrying the party to Ca.pe
Horn will explore and take observations in
the Antarctic Sea until they bring the party
back again.

2° 20'

GERMANY.

Polar stations.

1. South Georgia Island .................... . S. 54° 30' W.
2. Kingawa ................ . .. _.......... N. 670 30' W.
(Hogarth Inlet, Oumberland Sound.)

38° 00'
67° 30'

Auxiliary stations.

3. Munich .... , .... _ ........................ N.
4. Hofl'enthal, Zoar, Nain, Ramah, Hebron,
Okak, on the coast of Labrador.
5. Potsdam...... . . . . .. . . . . . . . . . . . .. . ...... N.
6. Breslau ................................... N.
7. Falkland Islands .......................... S.
8. Will also observe ground currents on 6 or 8
telegraph lines.
·
·.

480 09' E.

11° 34'

520 25' E. 13° 00'
510 00' E. 17° 00'
510 30' W. 60° 00'

GREA1' BRITAIN AND CANADA.

Polar stations.

1. Fort Rae or Fort Simpson on Great Slave

Lake ... . ............................. N. 620 30' W. 115° 40'
Auxiliary stations.

2. On all vessels on the Atlantic Ocean, extra

observations have been called for, and
daily maps will be prepared for the entire
year by England.
3. Toronto: observations will be made by
Canada ..... . ...... . ...... _.... ........ N. 430 39' W : 790 23'
HOLLAND.

Polar stations.

1. Dickson Haven or Port Dickson . . .......... N. 730 30' E.

s20 00'

Auxiliary stations.

2. Special observations will be made on the reg-

ular ammal voyages of Government vessels
to Nova Zembla.
3. Utrecht'...... . . . . . . . . . .. . .. . . . . . .. . . . . ... N. 520 05' E.

5° 07'

ITALY.

Polar tations.

1. Punta Arena , Patagonia ...... _. .... _.....

s: 530 10' W.

700 55'
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Auxiliary stations.

2.
3.
4.
56.
.
7.

Long.

Lat.

Colon, near Montevideo ..... _.............. S. 34° 22'
Paysander, Buenos Ayres ................. . S. 34° 45'
Naples ... . ........ . ............... ........ N. 40° 52'
O~an Nikolas, } Patagonia .................. S. 400 55'
armen,
Moncalieri .. . ....................... ·_...... N. 45° 00'

W.
W.
E.
W.

57° 50'
58° 20'
14° 18'

E.

63° 00'
7° 42'

1. Bossekop . . . . . . . . . . . . . . . . . . . . . . . . . ....... N. 69° 56' E.

23° 00'

NORWAY.

Polar stations.
Auxiliary stations.

2. Will send Professor Tromholdt to observe
auroras at Kautokeino, Finmark ......... N. 69° 00' E. 23½ 0 00'
RUSSIA.

Polar stations.

1. Nova Z~nibla (Karmakule Bay) ............ N. 72° 30' E. 53° 00'
2. Mouth of the Lena ..... . ..... : . . . . . . .... N. 73° 00' E. 1240 40'
Auxiliary stations.

3. ,Pavlosk (St. Petersburg)... . . . ........... N. 60° 00' E. 30° 00'
4. Observations of ground currents on four tele.
graph lines will be made, two in southern
and two in central Russia.
The Russian Geographical Society will maintain the following spe·
cia,l meteorological stations in Siber.ia:
.
5. Preobrashensk ..... . . ..... : . . . . . . . . . . . . . N. 590 30' E. 107° 00'
6. W erehojansk ................. . ......... , . N. 680 00' E. 133° 00'
7. Orlensk . ................ . ............... N. 730 00' E. 1220 00'
8. Orlekminsk ........ _........ . ............ N. 600 30' E. 121 00'
9. Witimsk ................................. N. 59° 25' E. 112° 30'
10. Kirensk ........ . ......................... N. 570 00' E. 1030 30'
11. Nochtuisk ............................... N.60000' E. 117° 00'

°

SWEDEN.

Polar stations.

1. Spitzbergen . . . . . : .. _................ . ... N. 790 53' E.

16° 001

.A.RGENTINE REPUBLIC.

Auxiliary stations.

1. Steps have been taken to establish a mag.
netic observatory at Oor<loba ............ S. 31 30' W. 64° 30'

°

MISCELLANEOUS.

1.

2.
3.
4.

5.

Special simultaneous observations will be made by the local physical observatories atTiflis .................. . ........... .. _.. . N. 41 43' E. 440 47'
Havana .... .. ........................ N. 23° 08' W. 820 28'
Gottingen ................................ N. 51o 30' E. 100 00'
Lisbon ... . ...... . ........................ N. 330 42' W. 90 08'
Stonyhurst ............ ____ .... ., ......... N.53051' W. ·20 28'
H. Mis. 26--24

°
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Lat.

6.
7.
8.
9.

Breslau.... . . . ........... . ............. N.
Zi-ka-wei (Shanghai) ..................... N.
Manila .................................. N.
Bat~via ........ . ......................... S.

51° 07'
310 10'
140 35'
6° 10'

Long.

E. 17° 02 1
E. 121° 30'
E. 121° 00'
E. 106° 50#

Signal Office memorandum.

The International Polar Commission held its third annual meeting at
St. Petersburg ~eptember (August) 1, 1881. The instructions that had
been issued to the United States parties (which were now already in the
:field) wete presented to the members.
The :first subject discussed was the time at which observations should
be taken, and their frequency. Observations will begin for all the expeditions in the polar regions, as also for observations in the temperate
zones, as soon as possible after August 1, 1882, and will finish as close
as possible to September 1, 1883. All the meteorological and magnetic
phenomena will be observed hourly during all this time; and besides
t here will be-taken on the 1st and 15th of each month magnetic observations ('Very five minutes for twenty-four hours, and every twenty
seconds during some one hour of the day fixed on in advance, and everywhere according to the mean time of Gottingen. These latter observations have for their especial end to obtain a perfect knowledge of perturbations or magnetic storms, and their connection with the aurora
borealis.
The assembly approved three proposals by Count Wilczek: (1) To
found, if possible, a special publication to convey more quickly to the
knowledge of the scientific world, as well as to the leaders of the
expeditions, the proposals and reports concerning the expeditions, asalso their first results. (2) To leave, if possible, on the spot, the buildings and other arrangements likely to be useful to future expeditions of
the same kind, and to recommend them, in each country, to the ca,r e of
navigators, or to the inhabitants. (3) To ask steamboat and railway
companies to grant a reduction in the fares for the staff and effects of
various international polar expeditions. The stations proposed are, two
on the north coast of Siberia, one in Nova Zembla., one in Spitzl;>ergenr
one on Jan Mayen Island, one on the west coast of Greenland, one in
Lady Franklin Bay, one in Behring Strait region; and the participniting
countries are, Russia, Sweuen, Denmark, Germany, Austria, and the"C nited States. (Nature, September, 1881, VOL. xxrv, p. 479.)
Loewy states that the International Polar Scientific Expedition sent
by France to Cape Horn will carry out a programme of observations
a ' arranged by An got; direct ohservations will be made every fourhour , elf-recording appa1 atu will also be kept in op~ration. Special
attention will be given to the austral auroras. (Nature, XXVI, p. 192.}
According to General Hazen's Annual Report for 1881, the United
tate Arctic stations at Lady Franklin Bay anu Point Barrow are es--
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tablished for the purposes of meteorological researches and not polar
geographic explorations.
In regard to the subject of polar researches, the English journal,
Nature, November 18, 1880, says: "To squander £30,000 in one huge attempt to reach the pole would be as mad as for a merchant to embark all
his capital in one hazardous undertaking. Polar research and polar
expeditions are not incompatible, but as Dr. Neumayer sho"ed, in an admirable aa.dress at the Dantzie meeting of the German Association, the
former must be subordinated to and guided by the results of the latter.
The days of Arctic campaigns are past. We have reached the precincts
.of the cita<lel itself, and now the sappers and miners begin their slow but
sure work, to be capped at the proper ~ilne by a grand assault. Germany, Austria, Russia., Sweden, Norway, Denmark, the United States,
and, we believr, Canada are all to take part in this great work by establishing observing stations at suitable points all around the polar area, ·
while Italy i:5 to send out next year a scientifically equipped expedition
to the Antarctic regions, our knowledge of which is meagei; and uncertain. This last will be an observing as well as an exploring expedition,
preparatory to the establishment of an Antarctic station.
'' As Dr.Neumayer said,. fo the address alluded to, men of science do not
demand practical or so-called utilitarian reasons before giving their adhesion to any new work ; it is enough if it can be shown that such work
will conduce to the ad van cement of knowledge. And that Weyprecht's
scheme of polar observatories, of which so many Governments approve,
will lead to vast additions being made to scientific knowledge, no man.
of science needs be told. In meteorology, terrestrial magnetism, biology,
geology, and glacial physics the gains would be immense, and the history of science has taught us over and over again that the surest path
to practical ap.d beneficent :results is through the gate of pure scientific
research. Every day is the science of meteorology becoming more and
more important." (Nature, November, 1880, xxnr~ p. 50.)
In connection with the Panama Canal, De Lesseps has established a
meteorological station at Colon. Stations on both sides of the isthmus
have)ong been desirable, and it is· to be hoped that such will be well
maintained.
The Scottish Meteorological Society has, since the spring of 1881, maintained a series of daily observations on the summit and sides of Ben
Nevis. The summit is 4,406 feet above sea-level and is the highest spot
in the British Isles. The importance of building a residence for the
observer, Hind maintaining at the summit more frequent if not more
continuous observations, is strongly urged. The society accepted a
handsome offer by Mr. 0. L. Wragge, who has had experience of such
work, to climb to the top of Ben Nevis every morning in time to make
observations there at 9 a. m. A complete set of the best instruments
has been procured. The barometer (a Fortin) is an excellent instrument, and is constructed to reau as low as 23.000 inches, in the procur-
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ance of whieh Mr. Scott, of the Meteorological Office, kindly gave bis
assistance. On Tuesday, May 31, 1881, Mr. Wraggo, with Mr. Livingstone, of the public schools, and nine workmen, ascended the mountain,
and the instruments were fixed and secured in their proper positions;
and all, including the barometer, were found to be in good working
order. The regular observations began on the following day, June I,
Mr. Wragge being at his post on the top of the Ben, 4,406 feet above
the sea at 9 a. m. He remains an hour at the top, and makes three
observations, viz, at 9, 9.30, and 10 a. m. Even during the stormy
weather of Saturday last the observations were made and the observer
back at Fort William at 1.30 p. m., on which occasion the temperature
at the top was as low as 28°.o.
.
Simultaneous with the Ben Nevis observations a complete series of
observations are also made near sea-level by Mrs. Wragge. These observations, together with the observations made at the neighboring
stations of Roy Bridge, Oorran, Landale, Airds, Lismore, and Dalnaspidal (1,400 feet above the sea), will give the data required in dealing
with some more important problems in meteorology. (Nature, June,
1881, Vol. x:nv, p. 131.)
The daily observations by Mr. 0. L. Wragge, which ended with October- 1881, have been supplemented by those of Mr. Livingstone, who has
offered to climb to the summit once a month, whenever practicable,
during the winter. (Nature, December, 1881, xxv, p. 135.)
Mr. ·Livingstone ascended Ben Nevis for the second time on Saturday, February 10, 1882. He found the snow much deeper than usual.
(Nature, February, 1882, xxv, p. 37:J.)
Mr. Wragge has made every effort to secure land for a permanent
summit observatory, but thus far without success-mee~ing with opposition from unexpected quarters. (Nature, March, 1882, xxv, p. 491.)
The observations on Ben Nevis and at Fort William were recommenced June 1, 1882. .A. series of very frequent observations are made
at Fort William from 5 a. m. to 9 p. m., simultaneous with those taken
by Mr. Wragge on his ascent and. descent. Self-recording thermometers, spectroscopes, and actinometers and additional rain-gauges have
been provided. (Nature, June, 1882, XXVI, p. 112.)
Mr. vVragge has established a subsidiary station at Stafford where
full series of observations will be made at 9 a. m. daily. On the morning of July 23 Mr. Wragge found that"wanton mischief had been done
to some of the instruments at the intermediate stations of Redburn Crossing, and he appeals to the public to co-operate with the attempt to prevent such wantonnes . (Nature, August, 1882, xxvr, p. 330.)
The Swedish Government has decided to send a scientific expedition
to Mo sel Bay, for the purpose of collecting meteorological information.
The expedition will be directed by Captain Malmberg, and will have to
remain during the summer of 1882 and the winter of 1883 in or<ler to
obtain the ob ervation of the e:ntire year. Mossel Bay is situated to
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the nortp of Spitzbergen, latitude 79° 54', longitude 16° 15' east. The
locality is well known to the Swedes. Professor N ordenskjold staid
there in the winter of 1872 and '73 with three ships. A Swedish manof-war wi11 fake the expedition to Mossel Bay, under the command of
Captain Palander, who, after haYing :fixed the special meteorological
station of Captain Malmberg, will return to Sweden. (N_ature, July,
1881, XXIV, p. 295.)
The proposed Physical Observatory in Hong-Kong is, we regret to
see, still under consideration, notwithstanding Major Palmer's complete
scheme was iu the hands of the colonial office in 1882. It is to be hoped
that he may ·be engaged upon the work before he leaves China. (Nature, xxv1, p. 113.)
The Shanghai General Chamber of Commerce has received an elaborate report from Father de Chevrens, of Zikawei, on the proposed meteorological system for the protection of the Chinese shipping. He
recommends that the Zikawei Observatory should receive twice daily
observations telegraphed from Manila, Hong-Kong, Amoy, Tientsin,
Nagasaki, and Vladivostock. (Nature, xxv, p. 368.)
Woeikoff suggests that, Chinese typhoon warnings- will always be
unsatisfactorJr until telegraphic connection is made with Formosa and
the Loo Choo Islands. (Nature, xxv, p. 410.)
The Chamber of Commerce at Shanghai has failed to secure the cooperation of the Chinese maritim customs in meteorological observa-tions on the coast of China, but as the latter, under the inspectorate of
Sir Robert Hart, has long since promised to establish its own system, we
may still hope to see that realized. (Nature, xxv1, p. 136.)
Sir Robert Hart, inspector-general of Chinese maritime customs, has
directed that meteorological observations at all Chinese ports, be sent ·
regularly to Shanghai; we presume that this is part of the meteorological system promised by Mr. Hart at the Vienna Conference in 1874.
(Nature, XXVI, p. 414.)
The telegraph line between Shanghai and Pekin-which is the :first
of any length in China-has been opened to traffic, and has already
found some useful application in the distribution of weather informa.
tion,
Maxwell Hall, of Kingston, Jamaica, writes that he is slowly progressing in his efforts to establish a proper meteorological system for
the West Indies. An ·international system of observation, reports, storni
warnings, &c., will be fully practicable only when the British colonial
government takes steps to encourage his labors; meanwhile he is
elaborating a system of observations for Jamaica that will, he hopes,
eventually cover the whole isle, and will be found practically useful in
weather predictions and in the development of special agricultural and
botanical enterprises. (Nature, xxv, p.18.)
The observations made in Iceland for the Seottish Meteorological
Society by Mr. Thorlacius, show that in that island the mean barometric
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pressure was remarkably low while the temperature was high cluring
the winter of 1881-'8:3. This mild winter has been followed by a ,·ery
cold summer. A general study of the distribution of pressure and
temperature over N orthem Europe during this period has been m1dertaken by Wild. (Nature, XXVI, p. 322.)
Dr. Steineger, of Norway, has been sent to establish ~eteorological
stations on the Russian side of the Bering Sea. [Professor Wild writes
that he has also made some effort to procure observations in that region. .A. knowledge of the storms of the North Pacific would seem to
be an important desideratum to the United States Signal Service if ever
it is to make early predictions of the storms that arrive on the Pacific
coast.] (Nature, xxvr, p. 113.)
The scientific results of the Jeannette expedition were partially lost,
but the many important recor:ds will, .it is heli_eved, be published as a
part of the proceedings of the Board of Inqmry which has been investigating all the particulars relating to this expedition and that of the
Rodgers, which vesselw as sent in search of the former. The Jeannette
was 20 miles northeast of Herald Island on September 5, 1880, when she
was frozen in, and for twenty-one months thereafter was drifting towards
the northwest in the ice-pack. She was lost on June 13, 1882, at 77½0
north and 155° east. (Nature, xxvr, p. 479.)
The International Meteorological Committee, Messrs. Wild, Scott!
Buys-Ballot, Cantoni, dP- Brito Uapello, Haun, Mascart, Mohn, Neumayer, appointed by the CongresR of Rome, held its first meeting at the
Observatory, Berne, from the 9th to the 12th of September, 1880.
All the members of the committee were present. The committee recommend th~t each national meteorological office carry out a comparison of
its own standard instruments with those of other countries; it also recommended that all organizations publish regularly the mean values for
the most important meteorological elements for the telegraphic and international station::::. Messrs. Scott an<l Ilellmann were appointed to act
as a committee on publication of a catalogue of meteorological literature,
the cost of which was estimated at £550 for the manuscript and £750 for
the publication. Messrs. Mascart and Wild were appointed to prepare
a plan for coliecting aud publishing numerical tables for the reduction of
ob ervation~.
The second meeting of tlJe In tern a 1ional Meteorological Committee took
place at Copenhagen, August 1, 1882. The following are among the proceeding of this meeting: It wa resolved,first, to organize in London an
exhibition of storm-warning and other correlated apparatus; second, to
collect information relative to meteorological observations; third, to reque. t precise ob 'ervation a to the time of rain, &c.; fourth, to request
that monthly means be published promptly; Jifth, to se(.mre ob ervation"
in di tant localities; sixth, to encourage tlie publications of daily weather
·hart of he Atlantic Ocean; seventh, to recognize the importance of
weather telegram , from Iceland and the Faroe I 'lands; eighth, to pu bli h
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the international reduction tables; ninth, to draw up a scheme of instructions for the observation of cirrus clouds; tenth, to invite different na,tions
to prepare catalogues of the meteorological literature of the respective
,countries. (Nature, xxvr, p. 370.)
Lieutenant-Colonel Donnelly, R. E., made some introductory hist?rical
remarks to Professor Stokes's first lecture of April, 1881, at the South
Kensington Museum, which was the first of the series, from which we
,extract ,the following:
"It has been considered desirable that some explanation be given of
what has led to the formation of this Committee on Solar Physics, and
what has led to the giving of these lectures.
·
"Our history commences in the year 1875, when the Royal Commis:..
.sion on Scientific Instruction and the Advancement of Science mac!e
t heir eighth and final report, ~trongly recommending the establishment
by the state of an observatory for solar physics.
"In 1876 a very large and influential deputation from the British Association bad an interview with the then lord president of the council, the
Duke of Richmond and Gordon, with the view of urging on the Government the necessity of taking action on this and other recommendations
of the royal commission.
"The representation by the council of the British Association was followed by memorial from a numbe of eminent men of science. It was
under those circumstances that the lords of the committee of the Council
-0f Education, in August, 1877, referred the question to Professor Stokes,
Professor Balfour Stewart, and General Strachey, for their opinion as
t o whether a start could not be made by utilizing the advantages offered
by the laboratories at South Kensington.
"Justat that particular time the Indian Government bad made arrangements for having daily photographs taken of the sun's disk at Debra-Doon,
in the Northwest Provinces, by Mr. Meins, who, while be was sapper in
the Royal Engineers, bad been trained by Mr. Lockyer. The committee
of tluee, already referred to, reported at the end of 1877, and they state
what, in their opinion, may be done at once and without entailing any
s erious co~t. The report is published in the Parliamentary paper of
March 20, 1879. Nothing, however, was done at that time, and in November, 1878, the Duke of Devonshire, as chairman of the Royal Commission on Scientific Instruction and the Advancement of Science. wrote ·
again, calling. attention to the subj.e ct and strongly urging that the
report of this committee should be acted upon. In 1879asmall sum,£500,
was taken in the estimates for the expenses of the Committee on Solar
Physics, and this has been continued ever since. As soon as that vote··
had been put in the estimates with the sanction of the treasury a committee was forme<J., consisting of the gentlemen already mentioned,
namely, Professor Stokes, Professor Balfour Stewart, and General'
Strachey, to whom were added Mr. Norman Lockyer, Captain Abney,
and Colonel Donnelly, R. E. This committee make annual reports to
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both houses of Parliament, collect ang reduce the solar observation~
commenced by Mr. Meins in India, and report on all items refa,tingto this
subject. They also have inaugurated the present course of lectures on
Solar Physics." (Nature, October 20, 1881, xxrv, p. 594.)
.
At the annual meeting of the Meteorological Society, London, January
18, 1882, the secretary reported the society in a remarkably flourishing
condition: the number of active fellows was 555, the annual receipts
£840 (sterling) and expenditure £197 (sterliug); number of meteorological stations maintained, 83, the observations of which are regularly_
published in the record. The president for the succeeding year is J~
K. Laughton. The society has published instructions to observers and
an index to the publications of English meteorological societies. (Nab,1.,re,
xxv, p. 307.)
Mr. G. J. Symons, president of the Meteorological Society of London,.
in his annual address traced the history of English meteorological
societies from 1723 to 1880. The earliest English effort at forming an
Englis4- meteorological society, or at any rate securing observation&
· made with comparable instruments, recorded upon a uniform ssstem,.
was made tn 1723, by Dr. James Jurin, then secretary to the Royal
Society. In a Latin address made that year by Dr. Jurin, lie anticipated nearly all the conditions which are now considered essential for
comparable obser.vations. This appe~l did not lead to much being done,
and in 1744 another attempt was ma~ by Mr. Roger Pickering, F. R. S.,
who read before the Royal Society a paper entitled "Scheme of a diary
of the weather, together with drafts and descriptions of machines subservient thereunto." The Meteorological Society of the Palatinate was
established in 1780 under the auspices of the Elector Charles Theodore,.
who not only ga-ve it the support of his public patronage but entered
with spirit and ability into its pursuits and furnished it with the meanli
of defraying the expense of instruments of the be.st construction, which
were gratuitously disiributed over Europe and even to America. One
of the first acts of the association was to write to all the principal universities, scientific academies, and colleges, soliciting their co-operation
and offering to present them with all thP- necessary instruments, properly
verified by standards and free of expense. The offer was accepted by
thirty societies, and the list of distinguished men who undertook t-0
make the observations shows the importance which was attached to the
plan and the zeal with which it was promoted in every part of the continent. In 1823 the first meeting of the Meteorological Society of London was held, and was attended by Luke Howard, Thomas Foster, Dr.
Birbeck, and others. A.fter 1824 the society languished but was nev~r
1·egularly dissolved. Owing to several letters and articles which appeared in Loudon's Magazine of Natural History, a meeting was held on
November 15, 1836, at which the society was revived, W. H. White
appointed ecretary, and regular meetings resumed. Application wai.
made t the oyal Society for permission to compare the instrnmeuts
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of the society with the Royal Society's standards, and leave was granted
March 13, 1838. A volume of Transactions was published in 1839, and among other articles contains one entitled "Remarks ori the present
state of meteorological ·science, by John 1:uskin." The cost of the publication of this volume exhausted the ·funds of the society, but in 1841
Mr. Uutch undertook personally tlle pecuniary rjsk of a new publication entitled the Quarterly Journal of ]lfeteorology; but this <loes not appear to have been very successful owing to the high rate of postage..
Shortly after this the society practically came to an end. On April 3,
1850, a meeting of some friends of the science was convened by Dr. Lee,
at Hartwell, when the "British Meteorological Society" was established,
and Mr. S. 0. Whitbread elected president. The first general meeting
of the members was not held till March 25, 1851, but in the meanwhile
several important steps had been taken by the council. Annual reports
were published from 1851 to 1861, and since then five volumes of the
Proceedings and six volumes of the Quarterly Journal have been published. Up to 1858 nothing had been done towards forming a library 1
but in 1862 a catalogue was published containing about 200 titles. In
1876 a :new catalogue was · issued, which extends to 80 pages and contains over 1,200 entries. On January 27, 1866, the society obtained a
royal .charter of incorporation, and has since been known as the "Meteorological Society." On April 4, 1872, the council resolved upon taking
a room for an office and for the protection of the library, and appointed
1\fr. Mariott as their assistant secretary. The subsequent .eight years
have been characteriz,e d by great progress. A series of second.order
stations has been organized, which are systematically inspected and at
which strictly comparable observations are made. On January 1, 1880,
another and larger series of stations, called climatological, was started,.
at which the observations are less onerous than those at the secondorder stations, but at which they are required to be equally accurateo
Observations on natural periodical phenomena are also made at many
places, and discussed yearly by the Rev. T. A. Preston.
At the request of the society a conference has been appointed, consisting of delegates from several Qther societies, to prepare accurate
instructions respecting the erection of lightning.conductors. (Nature,.
January 27, 1881, xxnr, p. 307.)
Prof. W. Forster~ the director of the Berlin Observatory, made
interesting communication to the Geographical Society of Berlin regarding one of the most important tasks of travelers in unknown
regions, i. e., the exact determination of latitude, longitude, and elevation above sea.level. In several of the results o( recent German
expeditions serious errors in this regard were detected. Professor
Forster stated that the Berlin Observatory staff would Rhortly be in a
position to undertake the practical and theoretical instrirntion of travelers and to superintend the selection, testing, and packing of the neces--

an

378

SCIENTIFIC RECORD FOR 1882.

sary scientific instruments for the various expeditions before starting.
( Natiire, March 3, 1881, XXIII, p. 420.)
A meteorological observatory has been erected at Port-au-Prince,
Hayti: under the care of Rev. Father Wiek, on ground granted by
t he state. It is an octagon of two stories and a platform. Besides
t he indispensable ·instrument it has electric clocks (f~r communicating
time to clocks outside), telephones,-microphones, phonographs, radiom€ters, &c. (Nature, March 31, 1881, xxrn, p. 516.)
.A meteorological conference was held at Sydney in November, 18-79,
t he representatives of the different colonies being Messrs. James Hector, of New Zealand, Charles Todu, of South .Australia, R. L. J. Ellery,
of Victoria, and H. 0. Russell of New South Wales. The whole question of weather telegrams was under consideration. The system then
in operation embraced only the colonies of South Australia, Victoria,
New South Wales, and Queensland, but a resolution was passed declaring it desirable to secure the co-operation of the Governments of Weste rn Australia, Tasmania, and New Zealand in the system of intercolonial
weather telegrams. The conference voted that weather telegrams and
forecasts shall in all cases depen<.l upon the observations used for gene ral meteorological anu climatologic_a l statistics. Much emphasis was
laid on the establishment of high-level stations with a more special view
t o the investigation of the winds, and the conference recommended that
. t here be established in each of the colonies, upon a high mountain peak,
.a meteorological observatory for the special study of winds and other
meteorological phenomena. (Nature, xxn, p. 160.)
Prof. Sophus TromhoU, of Bergen, Norway, writes that in order to
get nearer, if possible, to the unraveling of the mysteries of the aul'Ora borealis, he has in the course of the last · two years endeavored to
p rocure a greater number of observations of this phenomenon in Norway, Sweden, and Denmark. He has succeeded in engaging througho ut the above-named countries several hunureds of observers, who, led
o nly by scientific interest, have given him their assistance, and from whom
he has alrea<ly received a considerable amount of information. These
ob ervation are to be continue<l, as there· is reason to suppose that. the
a urora borealis in the near future will appear much more frequently
t han has been the case during the last years. Finland and Iceland will
a l ' O now be drawn within the circle, and it would be most desirable that
similar observations were made also in Great Britain, which country,
e. pecially in the maximum years of the appearance of the aurora borea li ·, certainly would yield characteristic contributions in this re pect.
He therefore invite friends of science to make such obser-vations in
acconlance with the sy tern which he hai:i introduced in Scantlinana.
A chedule for recording observations, along with the necessary instrncion ', will e ent to any one who desires them. (Nature, xxrr, p. 1U2. )
Mi ' Pog on ha ' been appoint d meteorological reporter to the 0 ·ove rnm nt of the liadra Pre i<lency, India.
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The German Government has been requested by many eminent hydrologists to establish a hydrological "Reiche-Oentralstelle." They consider hydrological researches extending over the whole empire necessary for the general welfare, with regard to the general utilization of
water and for the general protection of arable lands agamst floods and
inundations. As these rese.arches would necessarily often be corn bined
with meteorological observations, it is proposed to connect the Hydrological Office with the Meteorological Central Office. The work would
have to be done prin.cipally by hydrologists and .meteorologists, but
the staff would have to comprise geologists, agriculturists, and forestrangers. (Nature, July 21, 1881, Vol. XXIV, p. 265.)
Sir G. B. Airy, in his annual report, June 4, 1881, reviews the relation of Greenwich Observatory to meteorology, navigation, and the subjects in which he has taken an interest as bearing on navigation. The
self recording apparatus of the observatory has all been altered, so that
the time scales are uniform throughout. · The earth-current register on
ordinary telegraph lines indicates the existence of numerous petty fluctuations that almost completely mask the proper feature of earth currents.
The photographic records of currents on burierl lines continue to be
maintained.with regularity. , A new pressure plate has been supplied to
the Osler anemometer. Campbell's sunshine recorder has continued in
action during this its fifth complete year. The discussion of the elect rometer results for 1879 shows that on days of magnetic disturbance,
when aurora is visible, nothing unusual is shown by this instrument.
The greatest electric disturbances are observed in showery weather and
during thunder-storms. The Greenwich and Deal time-balls are dropped
regularly at 1 p. m., and an hourly bell to be established a·t The Start is
urged.. (Nature, June 9, 1881, :xx:rv, p. 128.)
The first annual report of Mr. Christie, Astronomn Royal, June 8,
1882, shows that these observations are kept up as usual. (Nature,
xxv, p. 140.)
The voluntary retirement of Sir G. B. Airy, in the eightieth year of
his age, and the appointment of Mr. Christie to the directorship of the
Royal Observatory will not materially affect the maintenance of the
long series of magnetic and meteorological observations conducted at
Greenwich.
The AlgBrian system of meteorological observations extends to fortyeight stations, of which thirty-six send daily reports by telegraph. Storm
warnings are sent from the central station to twelve sea-coast stations.
Th e office is under the control of military engineers, and is independent
of the French Bureau at Paris. (Natitre, xxv, p. 492.)
The London Meteorological Uouncil have taken every practicable step
t o obtain the largest possible number of meteorological observations
from the North Atlantic Ocean during the years 1882 and 1883. Their
circular inviting t~ese observations states that they propose to prepare
daily weather charts similar to (but possibly more elaborate than) those
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that have for some years been published by the Army Signal Office.
As the latter office has received reports from about 500 vessels, it is
evident that the proposed work of the London office is one of no small
magnitude. We hope that it may give a great stimulus to meteorolog- ical obi,ervations at sea. (Nature, xxv, p. 606.)
Mr. Cruls, temporarily director of the observatory at Rio Janeiro,
has established the publication of ~he astronomical bulletin of tlrnt observatory. He has also established a time-ball similar to that at Greenwich. (Nature, xxvr, p. 352.)
A great international fisheries exhibition will be held in Loudon, at
the Gardens of the Royal Horticultural Society, in 1883. At the Copenhagen meeting of the International Meteorological Committee it was
resolved to invite the weather bureaus of all countries to contribute at
the same time towards a complete display of all systems of forecasting
weather and forewarning of storms, and of whatever else in their work
seemed to bear upon the fishing industries. (Nature., Vol. xxvr, p. 480.)
Bischoffsheim, the member of the French Deputies for Nice, having
built a fine observatory near tha;t city, on Mont Gros, at an altitude of
about 1,000 feet, and within a park of 80 acres, has appointed Perrotin
director of the observatory, Car~allo assistant director, and Puiseux
in charge of met,eorologic and magnetic observations. The observatofv will be under the general charge of the Bureau of Longitudes, its
entire cost and endowment having been donated by the munifice_n t
banker.
The French departmental meteorological commissions bold an annual
meeting under the presidency of the minister of public instruction.
At the meeting of April 18, 1882, it was announced that the Central
Bureau receives daily 97 telegrams from foreign parts and 52 from
France. Five maps are drawn in the morning and three in the evening;
warnings are sent by telegraph to aid agricultural and maritime districts;
82 per cent. of verifications are claimed. (Nature, xxr, p. 593.)
A geographical association was established in 1882 at Jena, under
the presidency of Dr. E. E. Schmid.
At the annual distribution of prizes by the Paris Academy of Sciences,
February 6, 1882, the prize of 5,000 francs was awarded to Brault for
his studies in marine meteorology.
The Royal Agricultural and Commercial Society of British Guiana
proposes to publish meteorological information in its journal, edited by
Mr. E. F. Im-Thurn. Itis to be earnestly hoped that the meteorology of
this interesting part of the world may be more thoroughly studied. (Nature, xxv, p. 419.)
Neumayer and Buys-Ballot have respectively received gold medals
from the Dutch Society of Sciences at Harlem for eminent services in
meteorology. Among the prize subjects annoupced by this society for
th year 1883 are the mariner's compass, the diffusion of light, the con-
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densation of gases on solid substances, and electric discharge jn rarefied
gases. (Nature, xxvr, p. 510.)
Sir Charles Wyville Thomson, born 1830, March 5, at Linlithgow,
Scotland, died March lo, 1882, at Edinburgh, specially known to meteorologists by his great contributions .to our knowledge of ocean temperatures, depths, and currents. (Nature, xxv, p. 467.)
Thomas Romney Robinson, D. D., born in D~blin, April 23, 1792, died
at Armagh, March 7, 1882. In 1824 Dr. Robinson was appointed clirector of the Armagh Observatory, and has long been the oldest living English astronomer. In meteorology he is especially known by his
invention and theory of the hemispherical cup or Robinson anemometer.
(Nature, xxv, p. 468.)
Mr. J. L. E . Dreyer, formerly of the Dunsink Observatory, has been
appointed to succeed Dr. Robinson.
Prof. W. B. Rogers, president of the Massachusetts Institute of Technology, born in Philadelphia, December, 1805, died suddenly in Boston,
May 30, 1882. Although especially active in geology, yet of late years
the whole range of physical sciences were enriched by his remarkably
lucid presentations. (}·lature, xxvr, p. 182.)
Prof. Dr. J. C. F. Zollner, born Novembers, 1834, at Berlin, died in
1882 at Leipsic. His papers on celestial photometry and spectroscopy
of the solar prominences have important bearings on meteorology.
During recent years he is said to have had almost entirely confined his
attention to non-scientific subjects. (Nature, xxvr, p. 88.)
Dr. P.A. Bergsma, well kno~n by the important and meteorological
work that he has for the past fifteen yeairs carried on as director of the
Observatory of Batavia, was returning to Holland, where he was to
have been settled in ap important scientific positi,on when, unfortunately for science, on the way through the Red Sea he died on May 1,
1882.
Mr. Scott Russell, the eminent engineer, died on Thursday, June 8,
1882, in London, in the seventy-fifth year of his · age. Beside his important work in engineering he is especially known to physicists by
his researches upon waves and wave-motions, the resista:nce of moving
water, &c. (Nature, xxvr, p. 159.)
J. A. Gai1tier, born in 1792 died De_cember, 1881, at the age of eightynine. G~utier was the Nestor in the scientific circles of Switzerland,
and has been long known as a worker in astronomy and terrestrial
.magnetism.
Dr. Isaac I. Rayes, well known by his meteorological observations
in the Arctic seas, died December 18, 1881, in New York City.
Robert Mallet, born in Dublin June 30, 1810, died November 5, 1881.
Besides his numerous valuable improvements in departments of engineering, he has made his name famous by his labors in terrestrial physics,
especially in whatever related to earthquake phenomena and volcanic
energy.
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Prof. John William Dmper, born in England :May 5, 1811, died in
New York January 4, 1882; best known by his scientific work in actinometry and by his ,aluable historical and medical works.
Prof. E. Pla.ntamour; born in Geneva ii;i 1815, died September 7, 1882.
Be·side bis extensive works in astronomy and geodesy, pendulum, &c.,
be will always be remembered in meteorology for his contributions to
barometric hypsometry. (Nature, XXVI, p. 505.)
The death is announced, in July, 1882, of G. 0. Brauer, for a long
time mecba11ician to the Pulk ova Obsenatory, and latterly, also, to the
Central Physical Observatory. Russian astronomers and physicists
have greatly profited by his remarkable ability in the. construction of
scientific instruments.
Liitke, the well-known Russian navigator and explorer, born at St.
Petersburg September 29, 17D7, died August, 1882. His explorations
of the coaRt of Nova Zembla, 1,821 to 1824, and his voyage around the
world, 1826 to 1828, in which Lenz was the chief of the scientific staff,
gave him a prominent position in the geographical world. (Nature,
XXVI, p. 447.)
Giffa.rd, born in 1825, died April, 1882. This eminent French engineer is known the world over as the inventor of the famous injecto~, and
to meteorologists by his construction of the great captive balloon at
Paris and its utilization for meteorological observations. (Nature, xxr,
p. 591.)
The Rev. Humphrey Lloyd, D. D., provost of Trinity Oolleg~, Dublin, died on the 17th of June, 1881, at the age of eighty-one years. Dr.
Ll-oyu's contributions to scientific literature have been many and important. His father had .been provost before him, and his own life has
bPen equally divided between devotion to science (1824 to 1862) 2,nd to
education (1862 to 1881). Optics, magnetism, and meteorology have all
been advanced ~Y his labors. In comp~ny with Sir John Herschel be
succeeded in carrying out the desire of the British Association for the
Advancement of Science, that the Briti&h Government should carry on
magnetic and meteorologic observations throughout the globe. (Nature,
January 20, 1881, xxrrr, pp. 275 and 292.)
II.-a GENERAL TREATISES; b HISTORY; c OLI!'1ATE.

The second edition of Thomson and Tait's Treatise on Natura] Philo ophy, Vol. I, Part I and II, is in the press; so also a volume of
mathematical and phy 'ical papers, by Sir William Thomson, relating
e pecially to thermo-dynamics and to be followed soon by other volumes. The second and third volumes of Profe sor Stokes' mathematical and phy ical paper are al o nearly completed. ( Nature, xxv, p. 613.)
rofi or Oberbeck publi he in Wiedeman's .Annalen a memoir on tile
motion of the atmo phere on the urface of the earth, in which the most
r()c nt principle of aero-dynamics find full application. This work is
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therefore virtually an extension of Ferrel's well-known memoirs,in which
latter only the simpler mathematical principles are involved.
E. D . .Archibald furnishes English readers with a highly appreciatiye
review of the important meteorological researches of Prof. William Ferrel. He -finds that Ferrel's results are in e:very way confirmed by the
statistical works of Ley, Meldrum, and others. Viewing the work as a
whole, he says: '' The author may be congratulated on having presented
to the world a memoir of such luminous research. When we compare
his work with the numerous crude treatises and hypotheses evolved during the past half century we f~el a deep sense of relief at finding the
question dealt with by a mathematician of abilit.y ." (Nature, xxvr, pp~
8 and 33.)
Chevreul communicates to the Paris .Academy of Sciences evidence
. that General Joseph Hubert, the friend and successor of Poivre in the
island of Reunion, recognized as early as 1788 (some ten years before
German and ·English savants) the gyratory cllaracter of cyclones. In
1818 Hubert got the complete and correct formula expressing theirdouble motion of gyration and translation (several years before Dove).
(Nature, xxvr, p. 496.)
Bjerknes, of Christiania, after devoting fifteen years to the mathematical theory of the mutual action of vibrating bodies immersed .in a
liquid, has been able to so completely master the subject as to devise
apparatus that perfectly exemplifies his theoretical results, and shows
that the action of such vibrating planes arnl SP.heres upon the surrounding incompressible fluid reproduces nearly all the phenomena of magnetic and electrical attraction, diamagnetism, and magneto-induction.
His apparatus was shown at the Paris electrical exhibition, 1881, and is
well illustrated in Nature, xxv, p. 272.
.A. recent number of the Japan Gazette contain~ a -translation _of_ a
work written in 1821, entitled "Ideas about Heaven and Earth," which is
essentially an exposition of Japanese ideas on meteorology. Of cour,se
tbjs is mostly of the nature of the most primitive philosophy, and it is
said that the work represents the ideas of educated Japanese fifty years
ago, but that the present generation has entirely outgrown them. (Nature, xxvr, p. 15.)
Among the bibliographical works we notice a complete index of works
and papers published by different members of the Bohemian Association at Prague. This valuable work is published in the annual repo~ts
of the society. (Nature, xxvr, p. 165.)
·
Piazzi Smyth communicates to the Royal Society of Edinburgh a paper on the meteorology of Madeira. The humidity at Madeira is traced
by hlm to the influence of the Gulf Stream. Observations· with tho
psychrometer and spectroscope prove the climate of Madeira to be remarkably humid. (Nature, xxvr, pp. 47, 48.) This subject is further
elaborated in his 'little volume, "Madeira Meteorology."
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Among recent climatological changes perhaps none are more interesting than the conclusion of Dr. Lenz with reference to the African Sahara, which region Dr. Lenz explored in 1880. The northern portion of
the Sahara is a plateau, .1 ,200 feet high, consisting of horizontal Devonian
strata . . South of this are depressions 400 feet above sea-level, but the
rernainder of the desert 'is 800 or 900 feet high. Evidences were frequently seen of the ancient fertility and population of the desert. During bis forty-three days' travel through the Sahara, Dr. Lenz observed
that the temperature was not excessive;· it usnall,y was from 34° to
36° 0., and only in the Igidi region it reached 45°. The wind blew
mostly from northwest, and it was only south of Tandeni that the traveler experienced the hot south winds (edrasll) of the desert. As to the
t heory of northeastern trade-winds being the cause of the formation
of the desert, Dr. Lenz remarks that be never observed such a wind,
nor did his men; it must be stopped by the hilly tracts of the north.
Another important remark of Dr. Lenz is what he makes with respect
to the frequent description of the Sahara as a sea-bed. Of course it was
under the sea, but during the Devonian, Cretaceous, and Tertiary periods.
As to the sand which covers it now, it has nothing to do with the sea;
it is the product of destruction of sandstones by atmospheric agencies.
Northern Africa was not always a desert, and the causes for its being
so now must be sought for, not in geological but meteorological influences. (Natu.re, xxv, p. 211.)
·
Dr. F. ~i\.ugustin communicates to Sitzungsberichte a paper on the climate of Prague, being a summary of meteorological observations made
since 1840, and also a paper on the influence of cloudiness on the diurnal
march of temperature'at that station. The average temperatures a,r e
for winter, -0°.56 0.; for spring, 8°.77; for summer, 190,0l; for autumn,
90.60; for the year, 9°.18. (Nature, xxvr, p. 165.)
The London Meteorological Office bas p1Jblished a volume of charts
on the meteorology of the ocean in the neighborhood of the Cape of Good
Hope. These charts, among other tbing~, show by means of Ga1ton's
wiud-rose the probabilit.v for any particular place and season of a ,wind
from any point of the compai:;s. In cornhining the wind ol>servations,
an attempt has been made to allow for the tendency of the marine obsen ers to overestimate ad \~ 1.se winds. The charts show in an interesting manner the intermingliug of Lot and cold water currents in that
portion of the ocean. (Nature, :xxv, p. 140.)
From eYen and a half years' observation at Alexandria, Egypt, the
following summary of it climatological features is derived. Atmospheric pres ure it:i remarkably teady, the anmrnl range being threetenths of an inch. During the winter month , northerly and southerly
wind. are a.Imo t qually frequeut, but during tlle summer months
northerly. Th lowe t relative llumi<lity occurs during winter, and the
maximum in July; but the av rage cloudiness is a maximum, namel.v,
0 .4 in wint r, wi h a, minimum of 0.1 in summer. 'l'he minimum tern-
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perature is 580in January, and the maximum 79° in .August. The mean
annual rainfall is 8.12 inches. During these seven and a half years, on
thirteen occasions the rainfall for one day exceeded an inch. On advancing from ·the Mediterranean southward into the interior the rainfall
becomes less, the air becomes drier and the sky clearer, the sun's heat
stronger, the nights cooler. (Nature, xxvr, p. 339.)
In reference to oceanic influences upon· climate, Rev. Samuel Haughton writes:
, '' The Gulf Stream of the North .Atlantic, so far from 'fending off'
imaginary cold-water streams from the polar regions, is the cause of
their existence. If there were no Gulf f;,tream, there could be no Labrador current of cold water running south. The same statement is true
of the Kuro-Siwo of the North Pacific, of the Brazilian current of the
South Atlantic, and of the Mozambique current of the Indian Ocean.
"If the globe were covered with water, or in the condition of an archipelago; pretty uniformly distributed, there would be no exchange between the tropics and the poles, and consequently no effect upon climate.
Within the tropics there would be a broad, slow current of warm water
moving from east to west, and producing no effect upon climate. In
the temperate zones there would be in the northern hemisphere a feeble
interchange of southwesterly and northeasterly currents, and in the
southern hemisphere a similar interchange of northwesterly and south- ·
easterly currents, both incapable of affecting climate to ·any sensible
degree.
"If a north and south barrier be constructed to the westward of a
locality like the west of Europe, such a barrier as North and South
.America affords, a gulf stream is at once formed and a corresponding
Labrador current running in the opposite direction. The effect of the
Gulf Stream is to raise the temperature of the west of Europe to its
maximum, and the effect of the Labrador current is to depress the temperature of the east coast of North America to its minimum.
"It is impossible to suggest any rearrangement of land and water
which shall sensibly raise the temperature of the west of Europe or sensibly depress the temperature of the east of North America." (Nature, 1880,
xxm, pp. 98, 99.)
In reviewing the daily simultaneous weather maps of the northern
hemisphere and the accompanying monthly means, as published by the
Army Signal Office, Nature says: '' The questions which a perusal of
these maps raises are of the first importance, whether we consider the
atmospheric changes they disclose, these being repeatedly so vast as to
stretch a~ross four continents at one time, besides being often profoundly
interesting from their influence on the food supplies and the commercial,
intercourse of nations, or the large problems hereby presented, with
hints toward their solution, which underlie physical geography, climatology, and other branches of atmospheric physics. We have thus had
shown us fr?m month to month, in a way not·hitherto possible, the great
H. Mis. 26--25
·
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atmospheric changes by oceans and continents, including the important
J)atts played in bringing about these changes by mountain ranges, extensive plateaus, and physically well defined river basins. Much yet,
however, remains to be done, principally by extending the net-work of
observation in order that the weather-maps may show, in an approximately adequate manner, the meteorology also of the North Pacific and
southern hemisphere. Till this be done many fundamental questions
cannot be discussed, such as the inter-relations of the different continents and oceans of the globe i~ their bearings on successive meteorological changes; and the important inquiry as to whether the pressure
of the earth's atmosphere be practically a constant from month to month,
and if not, what are the conditions or forces on which the observed differences depend. For the bringing of this great international work to
so happy consummation we look with confidence to the War Department of the United States, since this implies no more than a continuance
of the same energy and enlightened liberality that have won for the
Americans their· position in meteorology." (Nature, 1880, xxnr, p. 40.)
lll.-a

AERONAUTICS;

b

BAROMETERS; C THERMOMETERS ;

d

.ANE-

MOMETERS; e MISCELLANEOUS .A.PP.A.R.A.1'US .A.ND METHODS.

On September 1, 1881, an Aeronautical Society was founded at Berlin,
un<ler the presidency of Dr. William Augerstein.
Mouchez has proposed to undertake meteorological observations at
an elevation of over one mile by means of a captive balloon, in connection with the investigation of atmospheric refraction. (Nature, xxv,
p. 137.)
.
According to Nature, xxv, p. 565, this project bas been given up, but
the captive balloon will be established at the Mont Souris Meteorological Observatory.
The British War Office is systematically experimenting with a view
to improvements in the application of the balloon to military operations,
and has also offered to co-operate with the meteorological office in the
utilization of its ascensions for the study of the atmosphere.
The celebrated American aeronaut, S. A. King, bas lately made several instructive voyages, notably one in which the Signal Service took
part wherein the balloon laj, becalmed for twelve hours. It is very
desirable that such work should be more systematically carried on.
(Nature, XXIII, p. 113.)
A pecial <lepartment of aeronautics µas been established int.he Engineers and Architect 'Union at Vienna. The application of aeronautics
to meteorological study is especially cult· ated. (Nature, xxrrr, p. 232.)
The aeronautic organization i.n the French army display their system
of captive balloon·, for ignaling, reconnoitering, aud photographing
at the fet in Paris in September, 1882. The Paris Academy of .A.erotation al o mad a full trial of their system of aerial panoramic photogr phy. (Nature, xxvr, p. 482.)
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Some of the results of the observations made from the two balloons
sent up from the Crystal Palace, London, on Thursday, October 21,.
1880, are as follows: The direction .of the wind was remarkably steady,.
as during the run the two balloons were constantly kept in view of each
other in spite of the want of light and of aerial transparency. This result
is all the more to be noted that the variations in the altitude of the two
balloons were frequent and considerable, 10 to 5,000 feet. The variation of temperature did not amount to more than 5° C. between the
maximum of the readings and their minimum. A peculiar current was.
observed just on arriving on the coast, which is usual under such circumstances. The composition of the clouds was very corn plex. First a
layer of transparent fog covered almost the whole of the land and gave
a watery appearance to it; second, cumuli described as analogous to
pulled bread were floating at a height of 1,000 meters and <lescendrd
gradually as the sun was nearing the horizon; and, lastly 1 a large
number of parallel strati stretching southwesterly in the direction of
the sun, and seemingly diverging from it. The velocity of the wind
was about half a mile per minute, and pretty well deterndned by observers located in one of the two towers of the Crystal Palace. As to
the prognostication of the route, it was nicely done by Mr. Ooxwell,
who told M. de Fonvielle that be should land between Portsmouth and
Winchester. A question arose between M. de Fonvielleand Commander
Cheyne about the bearing, the latter's compass having been reversecl ..
by an optical illusion, but the azimuth was given with great accuracy,
and the uncertainty between the two would not have lasted for a mfaute.
if the possibility of the error could have been ascertained. The swinging of the balloon round its axis was sufficient to prevent the us~ of a
new compass designed on purpose for aeronants. · (Nature, xxn, p. 615.)
M. Jules Godard, the well-known aeronaut, has invented an electrical
warner; when the balloon is descending an electrical hell is set in
operation; when it is ascending another bell rings. This effect is obtained very simply by a valve which is in equilibrium when the balloon
keeps its level, but is moved by a slight wind. (A similar result is obtained by the use of the horizon ta~ ba,Ianced fan .or vane introduced by
the writer in 1872 and 1881 in balloon ascents for the Signal Office.)
(Nature, Augu·s t, 1881, xxrv, p. 340.)
M. W. de Fonvielle, editor of L'Electricite1 an<l M. Lippmann, one of
his contributors, made a balloon ascent on July 2, ~881, shortly after
midnight. The descent took place near Rambouillet, at a quarter past
five, tbe distance traversed being 48 kilometers. The ballonists carried!
with them a sma11 Plante accumulator with a special · safety electric
lamp constructed by Trouve, composed of a platinum wire inclosed in a
glass tupe. While the apparatus did not weigh more than 1 kilogram,
it gave sufficient light for reading the barometer and thermometer, and
writing notes with accuracy. A special luminous compass for a~ro~auts
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will be coi;i.structed on this plan and sent to the Exhibition of Electricity. (Nature, July, 1881, xxrv, p. 225.)
At the festivities in Paris, 1882, two balloons wil1 ascend connected
by telephone wires, and it is hoped if such connection can be maintained
to make interesting observations on sound, wind, electricity, &c.
One of th~ greatest-velocities recorded in aeronautic voyages is that experienced on the trip of Mr. Joseph Simmons on June 10, who passed
from England to France, 170 miles, in 1¾ hours, or very nearly 100 miles
per hour. (In ·1869 Prof. S. A. King traveled from New York into
Canada, 400 miles, in 4 hours.) (Nature, xxvr, p. 160.)
Carlier has made a number of balloon ascensions in ·Paris in order to
test the possibility of steering a balloon by means of a large oar with a
wooden handle, and weighing altogether about 25 pounds; the surface
of the blade of the oar was about 2 square yards, and its efficacy in
sculling seems incontestable.. (Nature, xxvr, p. 17.)
One of Jordan's glycerine barometers (see Nature, xxr, p. 377) has
been erected at the office of the London Times, and its records are published daily in that paper. It seems unqu(tstionable that an instrument
showing like this on a large scale the · minute changes in atmospheric
pressure will be very useful for pubiic use in seaports, ccillieries, &c.
(Nature, xxn, p. 614.)
Professor · Kraevitch, of St. Petersburg, exhibited at the annual
meeting of the Association of Russian Naturalists, 1879, his new selfrecording barometer, which amplifies 140 times the oscillations of a
common mercury barometer, and is very sensitive. (Nature, xxn,
p. 208.)
Professors Dufour and Amstein describe a simple registering barom_eter, now in use in the Meteorological Observatory of Lausanne. It
depends on displacement of the center of gravity of a glass tube containing mercury. The form of the tube may be descr~bed as that of an
L leading down to a U by a vertical portion. The lower end is open.
The tube swings in the plane of its angles on a horizontal axis placed
above the center of gravity; with increased barometric pressure it
inclines to the right, .with decreased pressure to the left; and these
movements are recorded by means of a style attached to the U part
and applied to a moving strip of paper. By a simple contrivance
the pendulum of the clock is made to impart a slight shock every
second swing to the tube so as to destroy any adherence of mercury.
(Nature, xxv, p. 374.)
Kraevitch has investigated the limit of rarefaction possible to be
obtained by means of the mercury pump. He maintains that the tube
will always remain filled with vapor of mercury and the vapors of the
desiccating substances, so that it is impossible to obtain the low pressure of 0.00004 a maintained by Mr. Crookes. After a sketch of different air-pumps, he recommends that of Mendelieff. By means of this he
. ars "that the ela, ticity of the permanent gases may be reduced to

~IETEOROLOGY.

389

0.0002, but the pressure of the vapor of mercury always remains." (Nature, xxv, p. 377.)
At the meeting of the Physical Society, June 23, 1882, Dr. Braun
exhibited a somewhat modified Huyghens barometer, which had both at
the upper and the lower meniscus of mer'c ury points for exact measurement, and which served to measure both the variations and the amount
of air pressure. (Nature, <-Vol. xxvr, p . .240.)
J. T. Brown communicates to Nature an historical summary of the
various forms of barometer, mercurial and aneroid, including self-regis.tering. The various forms which this instrument has assumed during
the past two hundred years form a very instructing study a~d should .
receive the attention of those novices who are perpetually inventing
and patenting the so-called new devices. American literature on this
subject seems to have been only partially examined by Mr. Brown, as
we find only very imperfect notices or entire omissions of some wellknown names. Of foreign names, we especially miss Ernst, Fuess, and
Wild & Brauer, of St. Petersburg, and especially Menaelieff, whose
method of isolating all gases that may chance to remain in the vacuum
chamber seem& to us a capital suggestion. (Nature, xxvr, p. 282.)
In a further communication o·n his gravity barometer, Mascart states
that he made a rough trfal of his instrument in his journey to Norway.
He finds that it is easily transportable, and its precision is apparently'
not less than that obtained with the pendulum. One has merely to
observe the mercury-level and the temperat~re, and the installation
may be done in less than an hour in a hotel room. (Nature, xxvr, p. 616.)
J. Joly, of Dublin, communicates a description of a baro~eter recording by electricity; the idea being that as the barometer rises and falls
an electric f\Urrent passing through a fine wire dipped in the mercury
will have its potential altered by every change in the height ·of the
barometer. ('t{ature, xxv, p. 560.)
Hagen makes to the Physical Society at Berlin a report on experiments
· for measuring the yapor-tension of mercury at various temperatures.
The values ·given by Regnault are very unsatisfactory. Hagen's apparatus consists of a U-shaped tube, by having at the l9wer part a long
straight tube united to it by fusion, while above either branch termi.nated in a tube twice bent at a right angle and closed at the lower end.
By means of a Hagen air-pump this tube-system was gradually evacuated to a pres~ure of nocfoooo mm mercury, and the long straight tube
opened under mercury at the lower end. The mercury rose in both .
branches of the U-tube to barometric height. One of the lateral ends
of the apparatus was now kept constant at o0 , while the other was :first
cooled to -42° and then heated to various temperatures. Each time
the position of the mercury in the two branches was observed with a
cathetometer, and the difference of their heights gave the vapor-tension.
The values so obtained for the vapor-tension of the mercury were less
for all temperatures than those given by Regnault. Thus, e.g., Herr Ha-
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:g en found the tension at 0° = 0.015mm, Regnault, 0.02; at 20°, Hagen,
·0.021, Regnault, 0.037; at 100°. Hagen, 0.61, Regnault, 0.75; at 200°, Hagen, 16, Regnault, 19.9mm. Though the values nowfoundhaveno claim to
.absolute accuracy (owing to the difficulty of taking readings with the
-cathetometer through round glass), these experiments at least make
-certain that the Regnault values for the vapor-tension of mercury, which
have passed into all text-hooks, are considerably too large. (Nature,
xxvr, p. 168.)
·
·
Professor Rucker, in a paper "On the calibration of mercurial thern10meters, by Bessel's method," stated that the late Mr. Vvelsh, of Kew
Observatory, described to the British Association, in 1853, the methods
which be introduced of making and correcting mercurial thermometers.
The correction with which the author dealt was that due to the variations
in the bore of the tube. Mr. Welsh's method of making this correction,
which is still employed at Kew, is lesEJ theoretically perfect than others,
and bas been unfavorably criticised abroad., The author, in conjunction
with Professor Thorpe, has recently corrected a number of thermometers with great care by Bessel's method. One set of three thermometers
was made for them at Kew and calibrated according to Welsh's method.
Afterwards the measurements necessary for the application of Bessel's
:method were made by the Kew authorities, the calculations being performed by the author and Professor Thorpe. The Kew thermometers
were thus subjected to the mostrigorons possible test, and they were able
:to announce that in one instrument the errors left after the applicatio:o.
of Welsh's method were not greater than four-thousandths of a degree
lCentigrade, and in no case did they excred one-hundredth of a degree.
As it is impossible to read on these thermometers less than a hundredth
of a degree with certamty, Welsh's method, as a,p plied at Kew, is practically perfect. (Natitre, September, 1881, xxv1~ p. 467.)
The alteration of the zero of thermometers after undergoing sudden
changes of temperature is a well-known phenomenon, as is also the
gradual rise in the zero in thel'mometers during the first few months
.:after they have been made. M. Pernet has lately examined tbe question wliether the distance between the. "boiling point" and the '' freezing point" of a thermometer is constant at all different st.ages of secular
.alterations in volume of the bulbs, an<l. finds that this is so, provided
the freezing point be determined immediately after the boiling point.
n tbe other band, if the boiling point be determined and a long interYal rlapse before the zero is determined, there is considerable error.
uppo ea th rrnorneter to be (owing to recent heating or to long rest)
:in any particular molecular state. In t.hiR state its reading will probably be in error; but thi amount (so far as due to the above cau e)
ay b a, c :rtained by immediately plunging the thermometer into
b. rYiug the rror of the zero reading. In order that a tberrnom t r , hould r a<l rightly at any particular temperature it should be
exp s
t r a on icl ral>le time to the temperature for which exact

.
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measure is desired, or else for a few minutes to a slightly higher temperature. (Nature, July, 1881, xxrv, 294.)
Mr._ Crafts communicates to the Paris Academy of Sciences, a paper
on the depression of the zero point of the mercurial thermometer. · He
finds that the greater the interval between the temperature that has
produced a depression.and that at which the thermometers are kept in
order to raise it again, the slower is the movement; he gives a table
by which the depresshm through beating may be estimated. (Nature,
XXVI, p. 72.)

Dr. Leonard Waldo suggests slight changes in the manufacture of
the Kew stanclard thermometers as follows: ·
1. The calibrating chamber at the top of the thermometer is now
made as in the :figure, where ca,b is the capillary column, which expands
at a into the calibrating chamber. Instead of beirig rounded off at d,
the capillary column is continued a short distance to b. This causes
serious inconvenience in the 1mmsportation of the instrument, or in its
ealibration, because a small particle of mercury readily detaches itself
from that in the chamber a, and once in b, with a cushion of air between
it and the remainder of the column, nothing but heat will dislodge it.

d
13--.;;;._c- - ~

)

It does not require very great skill on the part of the glass-blower
to form the chamber a by means of the pressure of the mercury itself
against the walls of the capillary column. The glass-blower, as is perhaps well known, can soften the :finished tube at a., and while the glass
is in this condition the gentle application of the flame to the bulb will
force the mercury into the part at a, and the careful application of both
flames will then form a pear-shaped cavity of a form which will not
retain a particle of mercury, and is exceedingly convenient in use.
2. It is often desirable to hang these thermometers in a· comparator
or other place, and it would facilitate this· if a glass ring were attached
to the upper end, as is the case with ordinary chemical thermometers.
It is observed that the plane of this ring should be parallel to the
enameling in the tube.
3. It is often convenient to know the kind of glass used in the tube,
and the date of filling. Something more exact than the commercial ·
name of the glass would be needed in stating the former, but both of
these particulars might with propriety be engraved on the tube.
(Na,ture, June 2; 1881, xxrv, p. 100.)
H. T. Brown describes a new self-recording thermometer for reading
the approximate temperature of any region, which is telegraphed to the
-Observer by a system of electric connections. (Nature, xxnr, p. 464.)
The London Meteorological Society, in March, 1882, erected thermometers at the summit and base of Boston church tower, 270 feet high.
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The details of the apparatus are as follows: At the smnmit one of Dr.. ·
Siemens's electrical thermometers (kindly placed at the society's disposal by Messrs. Siemens, Bros. & Co.)', and an ordinary thermometer are
mounted in a small screen fixed to one of the pinnacles of the tower;
on the roof of the belfry, which is 170 feet above the ground, a Stevenson screen has been mounted, containing maximum, minimum, dry, and
wet bulb thermometers. · In the church-yard another Stevenson screen
has been fixed containing a similar set of thermometers, for comparison
with those above. All the thermometers will be read every morning at
nine o'clock. The electrical thermometer consists of a coil of wire wound
round a cylindrical piece ~f wood inclosed in a small brass tube; a third
wire is joined to one of the wires; and the three, insulated by gutta-percha, form a light cable which is brought down to the base of the tower
.a nd connected to a galvanometer, the terminals of which are in connection with the two poles of a six-cell Leclanche galvanic battery. The
instrument is read by depressing a key, which causes the needle of the
galvanometer to deflect; a pointer vernier (moving a contact roller upon
a wire in a circular groove) is then pushed to the right or to the left
upon a divided scale until the needle remains stationary on the zero
point, when the electrical resistance of the wire is measured upon the
scale. The n,mnber indicated by the vernier is then read off, and by referring to a table of equivalents the actual temperature in degrees of
Fahrenheit is readily ascertained. Simultaneous readings of the electrical thermometer at the summit of the tower and of the dry-bulb thermometer in the church-yard will be made frequently during the day by
the verger of the church. (Nature, xxv, p. 470.)
Siemens describes the deep-sea electrical thermometer used by the
Coast Survey in recent researches. This is, he states, a modification of the
apparatus suggested by himself in 1871' and used by Weinhold for high
temperatures in 1873. The observations made with it by the Coast Survey in the summer of 1881 have every indication of being more accurate than those made with the protected Miller-Casella thermometers.
About five minutes are required to enable the res'istancecoil to assume
the temperature of the water surrounding it, and a second period of
five minutes is needed for 3djusting the temperature of the comparison
coil on deck. (Similar apparatus can of course be used for measuring
underground temperatures, as has indeed been done by Becquerel at
Paris.) Siemens's apparatus consists of a coil of silk-covered iron wire
,15mm diameter, and about 432 ohms resistance, ·attached to an insulated cable by which it can be lowered to the required depth, and connected so as to form one arm of Wheatstone's bridge. The corresponding arm of the bridge is formed by a second coil made precisely similar
to the former one and of equal resistance. This coil is immersed in a
copper vessel filled with water, and the temperature of the water is
adjusted by adding iced or hot water until the bridge is balanced. The
temperature of the water in the vessel is then read by a mercurial ther-
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mometer, and this will also be the temperature of the resistance coil.
To avoid the e;ror, which would be otherwise introduced by the leads
of the resistance coil, the cable was constructed of, a double core of insulated copper wire, protected by twisted galvanized steel wire. One
of the copper cores was connected to each arm of the bridge, and the
steel wire served as the return earth connection for both. Sir W. Thomson's marine galvanometer with a mirror and scale was employed to
determine the balance bridge. (Nature, xxv1, p. 190.)
Commander Magraphi has invented an improved form of Negretti
and Z.a mbra's deep-sea thermometer, the so-e:alled upset thermometer.
In this form the straight thermometer tube is retained in place of the
original siphon shape. The revolving fan of the dep,t h meter ceases its
action the moment the thermometer is upset. The act of hauling up
is that which stops the fan and upsets the thermometer. Any number
of thermometers may be fastened upon the sounding line, and all make
their record at the same moment when their line is hauled up. (Nature,
XXVI,p.15.)

Professor Tait has made an exhaustive examination of the corrections
to the deep-sea protected thermometers furnished by Casella to the
Challenger exploring expedition. These were not wholly protected
according to the plan proposed . by Sir William Thomson, and were
subject to larger errors than was necessary. Tait says corrections of
a half degree Fahrenheit per mile may seriously affect our theories of
oceanic water circulation, and demands minute investigation. The
Challenger thermometers were all of the Six pattern, and had both
maximum and minimum indices, set by means of magnets. Tait also investigated two wholly protected thermometers belonging to Sir C. Wyville Thomson, but whose indices are not easily set for recording. Bis
testing apparatus consisted principally of a Frazer cannon, whose available interior was 4½ inches diameter and 4 feet long, affording abundant
room to experiment on several thermometers at once.
The effect of pressure upon ordin~ry ,thermometer tubes is very appreciable, notwithstanding the relative thickness of the glass sides. A very
irrter.e sting ·study of the distortion due to pre·s sure is· given by him. The
compression is the same for every portion of the glass tube, but it is
accpmpanied by a shear that increases towards the inner surface of the
tube un~il the resulting extension disrnp1ls that surface. ·When a tube
is exposed to dilation by force from within, the dilation of the walls
aids the shear. A thin tube is much better able to resist external than
internal pressure. (Nature, xxv, p. 90.)
All the thermometers which have large aneurisms have had special
calculations m·a de for them, but in no case does the correction to be
applied to the minimum index exceed 0.14° F., or about one-seventh of
a degree per mile of depth. The appendices to Professor Tait's report
give every detail of his formulffi and observations, and afford data for
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.application to many other problems in thermometry and the measurement of pressures and of compressibilities. (Nature, xxv, pp. !)0-127.)
Professor Tait found it necessary to determine the pressure within
his Frazer gun to within a certainty of about 1 per cent., corresponding to the reading of his thermometers to within 0°.1 F. His pressure
gauge was founded on the principles adopted by Amagat in his' measuremen ts of volumes and pressures of gases, and consisted essentially of a
.small reservoir full of air, the compression of which is measured by the
amount of mercury forced into the vessel and retained there by a small
.self-acting wedge or triangular pyramid of glass. In his later experiments the amount of mercury forced into the gauge is shown by the
,c hemical action of the mercury upon a thin film of silver with which the
interior of the tube is coated, an<l. the dissolving of which leaves a perfectly definite record of the distance t.o which the mercury has advanced.
Professor Tait says that he is . at present engaged in measuring, by
rueans of a gauge of this kind, the compression of various gases up to .
. pressures of 10 tons to the square inch, or four times those used by Ama:gat. Professor Tait finds that no less than five different causes contribute to produce errors in the Challenger thermometers when tested
in this apparatus, namely: 1st. The direct effect of external pressure
upon the exposed part of the thermometer tubes; 2d. The heating of
the water by compression; 3d. Heating due to friction within the pump;
4th. Heating due to the compression of the massive vulcanite slabs employed in the mounting of the thermometers; 5th. The temperature
,effect produced by pressure upon the protecting bulb surrounding the
true thermometer bulb. This latter is the most difficult of all; but of
these four causes which ·a re active in the experimental apparatus, only
<me is present in the actual use of the thermometer in deep-sea sounding, for in the latter case the heating of the water and the vulcanite by
,compression and pumping is abseut. Therefore, as a final conclusion,
Tait asserts that if the Challenger thermometers had had no aneurisms
(or enlargements of the bores of the tubes), the al)lount of corrections
to be applied to the minimum index would have been somewhat less
than 0°.5 F. for every ton of pressure or for every mile of depth.
(Nature, xxv, pp. 90, &c.)
:Michelson describes a very sensitive thermometer, in which the motion
of a mirror is effected by hardened caoutchouc. (Nature, xxv, p. 615.)
.A a practical application of the diurnal fluctuations of temperatures,
we note the invention of Biji, who llas constructed an apparatus by
mean of which these variations excite thermo-electric currents, which
in their turn are continually winding up the driving weight or spring
of a clock. (It may be remarked that this is a pretty clear case of perpetual motion, depen<ling for its efficiency principally on the diurnal
rotati n of the earth.) (liature, xxvr, p. 384.)
"e-'" F. W. Stow describes a uew metal screen to replace the Steven·
· u wood.en creen, from which it differs only in the following particular :
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1st. It is somewhat larger; 2d. It bas a single set of double zinc louvres; 3d. It is partly closed at the bot.t om to cut off radiation. (Nature,
XXVI, p. 215.)
J. T. Brown has communicated to Nature an historical memoir on
methods of regulating temperature. Although the methods he enumerates are especially applicable to small masses in the physical laboratories, yet some of them will find extensive application in testing
meteorological instruments. (Nature, XXVI, p. 116.)
Dr. F. D. Brown presents to the Physical Society some notes on thermometry, apparently executed with the partial assistance of Professor
Guthrie. He describes a convenient method of calibrating; he finds
that a constant ~ero temperature is best obtained by a mixture of ice
and distilled water; the attention is called to the changing of zeros in
thermometers in heating. (Nature, XXVI, p_. 71.)
G. M. Eldredge communicates to the Franklin Institute at Philadelphia a simple form of thermograph, in which a mercurial thermometer
having a tube of large bore, the upper end of which is open, records its
.fluctuations by pricks upon a sheet of paper by means of an electromagnet: The entire thermograph differs only in minor details from
those which have been-introduced py Hough and others. (Nature, xxvr,
p. 163.)
Riviere has observed the cooling of a platinum wire heated by an
electric current in dry air within a glass cylinder whose surface is kept
at a uniform temperature. He finds the formula of Dulong and Petit
to give too rapid cooling, and that of Rosetti to agree somewhat better
wi_th the results. (Nature, xxv1, p. 520.)
Prof. J. M. Crafts communicated a paper to the chemical section of the
British Association on the use of the hydrogen thermometer; this is an
air thermometer of constant volume, in which the air is replaced by
hydrogen because. of the more rapid flow of that gas through a capillary tube, and because the bulb of the thermometP.r could be greatly
reduced in volume. He redetermined the boiling point of mercury as
357° C., and invf'stigated the boiling points of a Jarge number of carbon
compounds. (Nature, xxv1, p. 466.)
J. K. Laughton, at the March meeting of the London Meteorological
Society, gave an exhaustive historical sketch of all kinds of anemometers known to him. In conclusion, he stated that all forms of anemometers give very unsatisfactory results, and what we. need is not so
much an improved apparatus a1; a more thorough investigation of the ,
errors and method of action of the best forms of instruments now in
use. (Nature, xxv, p. 547.)
Rev. T. R. Robinson, of Armagh, Ireland, has published results of
further studies on his anemometer. Two similar instruments were
established side by side, in one of which the friction was more variable;
their revolutions were recorded chronograpbically. The equation of an
anemometer's motion is V 2 + v 2 - 2 V vx - (f -:- a) = 0.
~
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where Vis the unknown velocity of the wind, a and x two constants
which are to be determined. Each observation gives two equations in
which there are four unknown quantities, for it is found that the value
of V changes from one instrument to another; this is partly owing to
eddies caused by the buildings, but also in great measure to the irregularity of the wind itself. It is, however, also found that these wind-differences are as likely to have + as - signs, and therefore it may be expected that their sum will vanish in a large number of observations.
The ordinary methods of elimination fail here even to determine with
precision a ~single constant, and Dr. Robinson therefore proceeded_by
approximations. He tried five different types of anemometers, and obtained very unexpected results, for he found that the x varied as some
inverse function of the diameter of the cups and the arms. He gives its
values:
No.

1

Original instrument. . . . . . . . . . . . . . . . .. .

:

Kew

4

5
6

:6~~:<:~. ·_-.::·_-_-_-_:::::::::::.:::::::

Do ................................ .
Do . .............. .. .... .. ......... .
Do ................................ .

Diameter of
cups.

Radius of
arms.

Inches.

Inches.

12
9
9
9
4
4

23.17
24
12
8
26. 75
10, 67

Limit.

=1. 5880
1. 5919
1. 7463
2.1488
1. 8587
2. 5798

2. 812
2. 831
3. 035
4. 051
3. 425
4. 958

No. 6 is similar to No. 2, and it might be expected that their constants
would be equal. The cause of these differences is partly the eddies
caused by the cups which are more powerful when the arms are short,
but still more the preseuce of high powers of the radii and diameter
occurring in the expressions of the mean pressures on the concave and
convex surfaces of the hemispheres. In the present state of hydrodynamics we cannot assign these expressions, but we know enough to
see that such powers may be present.
As each type of anemometer has its own constants, the author would
suggest to meteorologists the propriety of confining themselves to one
or two forms. For fixed instruments be considers the Kew as good as
any, and would wish to see it generally adopted. For portable ones
he bas no experience except with Casella:s 3·inch cups, 6·inch arms,
which he found very convenient; he has not, however, determined its
constants. Some selection of the sort seems necessary if it is wished to
have a uniform system of wind.measures. (Nature, xxu, p. 404.)
An unpublished investigation of the accuracy of the Kew anemometers
was made by Messrs. S. J effoy an cl G. M. Whippie about 1873 at Kew and
the Crystal Palace. These observations have been discussed by Prof.
. G. Stokes, who concludes as follows:
"1. That at least for high winds the method for obtaining a factor for
an anemometer which con ist in whirling the instrument in the open
air i capabl , with proper precaution , of yielding very good result .
• .,, That he fa tor varie · materially with the pattern of the an mom-
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eter. Among those tried, the anemometers with the larger cups registered the most wind, or, in other words, required the lowest factors to
give a correct result.
"3. That with the large· Kew pattern, which is the one adopted by the
Meteorological Office, the register gives about 20 per cent. too much,
requiring a factor of about 2.5 instead of 3. Even 2.5 is a little too
high, as friction would be introduced by the centrifugal force beyond
what occurs in the normal use of the instrument.
"4. That the factor is probably higher for moderate than for high
velocities; but whether this is solely due to friction the experiments
do not allow us to decide. - - "The problem of the anemometer may be stated to be as follows: Let
the uniform wind with the velocity V act on a cup anemometer of given
pattern, causing the cups to revolve with a velocity v, referred to the .
center of the cups, the motion of the cups being retarded by a force of
friction F; it is required to determine v as a function of V and F, F
having any value from O, corresponding to the ideal case of a friction less anemometer, to some limit F 1, which is just sufficient to keep the
cups from turning. I will refer to my appendix to the former of Dr.
Robinson's papers (Phil. Trans., 1878, page 818), for the reasons for concluding that Fis equal to V 2 , multiplied by a function of V -:--V, Let
V-=- v=-::.~, F-:-- v2 =1J, then if we regard ~ and 71 as rectangular co-ordinates, we have to determine the form of the curve lying within the positive quadrant ~ 0 71, which is defined by these co-ordinates.
"We may regard the problem as included in the more general problem
of determining v as a function of V and F where Vis positive, but F
may be of any magnitude and sign, and therefore v also. Negative
values of F mean, of course, that the cups, instead of being retarded by
friction, are acted on by an impelling force, making them go faster than
in a frictionless anemometer, and. values greater than F 1 imply a force
sufficient to send them arouJ]d with the concave sides foremost." (Nature, July, 1881, xxiv, p. 253.)
0. E. Burton describes as follows an integrating anemometer that gives
the quadrantal components of the ·movement of the wind: "A. roller
with a spherical edge is made to revolve with a velocity proportional to
that of the wind as recorded on an anemogram. This roller presses on
a plane table carried by two mutually perpendicular pairs of rails in
planes parallel to that of the table. The lowest of the pair of rails is
.supported by a frame carried on the extremity of a vertical shaft. The
point of contact of the roller with the table lies in the prolongation of the
.axis.of the shaft. The table can rotate with the shaft, but not independently. By a simple arrangement the shaft and, consequently, the
table are caused to take up positions corresponding from moment to
moment with the direction of the wind-record on the anemogram. A
style concentric with the shaft presses lightly against a compound sheet
-0f tracing and carbonized paper attached to the under side of the table.

•
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Arrangements are also made for obtaining the sum -of the movements
of the table toward each of the four cardinal points. If the roller be
moved with a velocity proportional to that of the wind, whether directly
by a cup anemometer or by a mechanical translation of the trace as
given by such an instrument, while the table simultaneously assumes
orientations corresponding to the direction of movement of the air, the
line drawn by the style will be a miniature copy of the path of an imaginary particle animated by the movements actually belonging to the
masses of air which successively affect the anemometer at the given
station during the selected period, rigorously in accordance with the
principle known as Lambert's." (Nature, October, 1881, xxrv, p. 583.)
H. S. Hele Shaw and Dr. Wilson have invented a new integrating
anemometer. An ordinary Robinson's cup anemometer is used to drive
,a train of wheels, and thus ultimately a serrated roller, which moves a
board in the direction of, and with a velocity proportional to, that of the
wind. On the board, which is horizontal and about two feet square, is
placed a sheet of paper, upon which the roller presses, and in turuing
leaves the required trace, at the same time moving the paper underneath
it. The board is prevented from having a rotary motion by means of a
pair of frames, the upper moving by means of wheels on the lower, each
of which can move only in one direction, and these directions are perpendicular to each other. By a clock-work adjustment the time element
is able to be introduced, which, taken in connection with space, gi ,·es
velocity. (Nature, September, 1881, xxrv, .p. 467.)
Messrs. Burton and Curtis have published the result of a series of
observations on the distribution of pressure ov-er the surface of a flat
plate exposed perpendicularly to the action of the wind. They obtain
this distribution by inserting on the rear of this plate a number of small
Pitot's tubes, each of which gives the pressure for its own location.
They find, of course, the maximum pressure at the center diminishing
to scarcely one-half of that nea.r the edge of the plate, the rates of diminution varying with the size and shape of the plate. (Nature, xxv, p.
427.)
Ventosa describes an integrating anemometer invented by himself
very nearly identical with that proposed by Shaw and Wilson, and simpler than that of Von Oettingen. (Nature, xxv, p. 79.) .
•
Bourdon describes to the Paris Academy of Sciences a new form of
multiplying anemometer. His system consists of convergent diYergent
tube . In one such tube, made according to Venturi's proportions, is
fixed concentrically a second, much smaller, and having its divergent
end exactly at tlle point where the truucated summits of the cones of
the larger tnbe unite. (For very small velocities a third tube may be
'imilarly fixed within the second.) A hollow sleeve is fixed round the
union of the truncated cone of the wide tubes; its interior communicate with that of the latter and with a manometer, on which the pre ure i r ad. If a manometer at the mouth of the large tube register 1
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with a current, the other manometer will register, e. g., 6; the pressure·
here is negative, and due to acceleration of the velocity of the current..
(Nature, xxv, p. 356.)
Prosser having exhibited a drawing of the anemometer of D'Ons en
Brays ·at the anemometer exhibition of the -London Meteorological Society, under the impression that it was the earliest self-registering anemometer, also gives in Nature, Vol. XXV, page 505, references to the
anemometer invented by Sir Christopher Wren, as described in Birch's
History of the Royal Society, published in 1663. (If we combine Iiis.
references with the description of an anemometer given in Sprat's His~ory of the Royal Society, London, 1667, we must be convinced that to
Sir Christopher Wren is due the invention of that form of anemometer·
that has of late years frequently been sty]ed Wild's tablet anemometer;.
indeed, to him seems to be due almost wholly the early stimulmi given
to meteorological observations in England.) Prosser also refers to thefamous paper by Edgeworth on the pressure of the wind upon surfaces.
of different forms, published at page 136, Phil. Trans. for 1783.
In order to avoid the assumptions that seem necessary in reducing
ordinary anemometric observations at sea, Abbe has proposed to establish at various parts of a vessel triple anemometers, recording respectively the three vertical and horizontal rectangular components of the
compounded motions of the wio.d and the instruments. As a first stepin this investigation, three anemometers were, in October, 1882, set up,
at different points on the steamship Ohio, and observations kept up by
Mr. Frank Waldo petween Baltimore and Hamburg.
Mr. W. Bailey exhibited to the P.hysical Society of London on the·
10th of June a model of the new integrating anemometer. The disk is.
revolved by means of Robinson's cups. (Nature, xxvr, p. 167.)
The brothers Brassart, of Rome, philosophical-instrument makers,.
have devised a simple inexpensive anemoscope and anemometer, about
forty of whieh are now at work at various Italian stations. (Nature,.
xxvr, p. 511.)
MM. Mignan and Ranard have constructed an integrating hygrometer for precipitating the vapor of the atmosphere, and analyzing
the products, if required. It is composed of an iron tube, filled with
liquor ammonim; by gently opening a tap the ammonia is ~bsorbed
by water, and the hygrometer is covered with moisture, which is collected in a cup arranged for the purpose. ,During the recent dry weatherthe amount of precipitation was 3 grams of water in twenty minutes.
The weight of liquor ammonire was 34 grams. A peculiarity is that
a number of floating particles are precipitated with -the humidity of the
air. It has been suggested J:>y M. W. de Fonvielle that the hygrometer
might be used for analyzing the matter of clouds where the precipitation of a few grams will be a question of a very few minutes. (Nature,.
XXV, p. 565.)

Crova describes a new condensation hygrometer.

A small tube of
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nickel-plated brass, carefully polished within, is closed at one end with
ground glass, and at the other with a lens of long focus, through which
one looks along the tube towards a source of light. Through two
parallel tubulures the air to be examined is drawn into the tube., which
is cooled by means of sulphide of carbon traversed by an air current
in a metallic envelope round the tube. The changes of aspect in the
tube at the temperature of saturation enable one to estimate the dewpoint to one-tenth of a degree. (Nature, xxvr, p. 168.)
J. F. D. Donnelly calls attention to the recent perfections introduced
into the spectroscope by Mr. Hilger, who bas managed to secure increased dispersion and an excellent vision of the so-called rain band;
the spectroscope is also fitted with a telescope and with a sepond object
glass in front of the slit, for the purpose of bringing light from external
objects' to a focus on it. (Nature, xxvr, p. 501.)
The Comite International, representing several countries of Europe,
the United States, and South America, has published an important
volume of m~moirs by Drs. Broch, Pernet, Rene-Benoit, and Marek, on
subjects relating to the determination of units of measure an,d weight.
As the intensity of weight varies with the geographical height and
position above sea-level, the ·c ommittee give in their first memoir tables
of the ratio of acceleration of weight at the level of the sea for different
latitudes to its acceleration at latitudi3 45° (Paris), to which latitude
they recommend that all weighings be referred.
In the second memoir, which relates to the tension of aqueous vapor,
certain corrections of hitherto accepted results are also indicated, particularly the errors of calculation in Regnault's tables, as shown by
Moritz, and new tables are given for tensions at all temperatures on the
new scale of normal degrees from - 30° to+ 101° C.
With reference to the fixed points of mercurial thermometers, the
Comite adopted the proposition that the point o0 of the centigrade
thermometer should be fixed at the pressure of 760mm, when determined
in 45° latitude and at the mean lP-vel of the sea. .Also at the Congress
of Meteorologists at Rome, in 1879, there was adopted the proposition
of Dr. Pernet to fix the boiling point of water, 100° C., under the above
pressure, so as to render strictly comparable the temperatures observed
at different places. Degrees of temperature between these points are
called normal degrees.
Tables are a.Jso given by which may be calculated the weight of a
liter of pure air in different latitudes and at different altitudes. In
London (latitude = 51 30', altitude = 6. 7m.) the weight is 1.2938 grams.
(Nature, August, 1881, XXIV, p. 384.)
· Schloesing-, as the result of experiments on the absorption of volatile
bodies with the aid of heat, is led to propose the application of his
method to the d termination of the quantity of nitric acid in the atmospb re. (Nature, xxvr, p. 24.)
•
1r. . . Bo rEad before the Physical Society, London, a paper on the

°
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new meter for measuring electric currents. He says: '' The force due to
an electric current is proportional to the square of the current; hence if
part of an electric circuit is capable of vibrating under an electro-magnetic force, the speed of vibrations will be proportional to the strength
of the current. If, then, such a contrivance takes the place of a balance
of a pendulum clock, the latter will measure electric currents instead of
time." (Nature, xxv, p. 355.)
Mascart describes to the Paris Academy of Sciences his method of
determining the quantity of carbonic acid contained in the atmosphere.
He measures directly the diminution of pressure of a mass of air consequent on the removal of the carbonic acid. Travelers will find it more
convenient to fill glass flasks with the air of their localities, and submit
the contents to analysis on their return borne. (Nature, xxv1, p. 119.)
The application of mechanical methods to replace laborious mathematical computations is sometimes so ingenious that there is every
reason to hope that mechanical methods may yet be devised for taking
into account the numerous disturbing elements that affect the motions of
the atmosphere, thus enabling us to quickly predict from the weathermaps of to-day what the weather-map_of to-morrow will be, instead of
going through the laborious use of tables and estimates that always
have the appearance of empiricisms. We are led to these remarks by
reading the resume of a paper on integrating machines presented by
Mr. C. V. Boys to the London :Physical Society. (Nature, xxv, p.167.)
G. H. Darwin, in connection with hi$ tidal investigations, has drawn
some conclusions with reference to Jupiter's atmosphere, which latter he
believes to be the cause of the well-known belts. He fiuds that the rapid
rotation of the nucleus is not sufficient to explain the belt; but that
with it we must assume a proportionately large amount of gas in its atmosphere and a high temperature for the nucleus. (Nature, xxv, p. 360.)
Prof. J. J. Thomson has communicated to the Royal Society of London a memoir on the vibration of a vortex ring and the action of two
vortex rings upon each other. This was an important paper on hydrodynamics, bearing as it does directly upon the question of the representation of optical phenomena by the vortex-ring theory of the constitution of matter. (Nature, xxv, p. 354.)
Chardonnet communicates his experimental study of actinic power
and the influence of specular po~ish. . This polish increases the total
quantity of radiations reflected, but the relative intensities of different
portions of a spectrum depend on the material of the mirror. (Nature,
XXVI, p. 520.)
.
Violle describes a calorimeter depending on cooling, and adapted
especially to very high temperatures. It consists of a small, narrownecked bottle of thin glass, with double envelope, and a vacuum pro.
duced in the interval before the closure. Through the neck are introduced a thermometer and a stirrer. (Nature, xxv1, p. 168.)
Deprez described, at the La Rochelle meeting of the French AssociaH. Mis. 26--26
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tion, a new apparatus for determining the mechanical equivalent for heat,
and hopes to obtain its real value to within .001. (Nature, xxvr, p. 470.)
Th_e velocity of the motion of a ship through the water is ordinarily
given by the observations of some form of log. Froude and Burnet
invented an electric log, on which, however, Mr. Kelway has made
some decided improvements . . The complete instrument has many and
important applications, and its adoption is to be encouraged. (Nature,
xxv, p. 585.)
Professor Bramwell exhibited and explained the method of action of
a speed indicator in use on railroad train~. It consists of a drum, on
which are marked by two pencils the speed of the train and the condition
of the track. On a calm day a railroad train weighing 125 tons and
moving at the rate of 45 miles an hour ran 5 miles and 5 yards after
the steam was cut off. (Nature, xxvr, p. 495.)
Professor Rucker presented the report of the committee on methods
of calibrating mercurial thermometers, in which, as the result of a long
investigation, it is concluded that labor is saved and equal accuracy
secured by the repetition of Gay-Lussac's method of correction, instead
of the employment of more elaborate schemes. (Nature, xxvr, p. 458.)
G. J. Symons, after relating the history of progress in our knowledge
of the subject of diminution of rainfall with elevation, explained the
theory of ~tanley Jevons-that it depended on eddies about the gauge
itself, and gave an account of the comparative researches of Mr. Roger
Field, who took the matter up~ few years ago, and who has shown (1)
that the ratio of the rainfall on the tower to the rainfall on the ground
depends on the force and direction of the wind; (2) that when there is
no wind the rainfall on the tower is about the same as the rainfall on
the ground; (3) that when there is wind the amount of rain falling on
the tower will vary on different portions of the tower, the portion nearest the point at which the wind strikes the tower receiving less rain
than falls on the ground, and the portion farthest from the point at
which the wind strikes the tower receiving the sam e or more rain than
falls on the ground; (4) that the excess of rain falling on the portion
of the tower farthest from where the wind strikes will, to a large extent, compensate the deficiency of rain on the portion nearest to where
the wind strikes, but whether to a sufficient extent to make the average
amount of rain falling on the tower equal to that falling on the ground
cannot be determined from these experiments. From these conclusions
it is clear that if the buildfng be fl.at and htrge, the fall in the middle
of the roof ought to be nearly the same as on the ground, and in two
instances this is so-first at Messrs. Marshall's factory at Leeds, and
secondly, at Mr. Dine's, on a roof wit h 5,000 Rquare feet of area. Thus
:finaUy experimental evidence bas colToborated the Yiews of Mr. Stanley
J evon , given above. (Nature, September, 1881, xxrv, p. 401.)
One of the feat ure of t he International Electrical E xhibition and
ongre at P aris in September, 1881, was the meteorograph of :ThI.
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Van Rysselberghe, exhibited by the Royal Observatory of Brussels,
It gives its records not only at the place of observation but at one or
more distant stations, and gave ·every night at Paris a record of the
indications of the instruments at Brussels. Once e':ery ten minutes it
comes into action, and registers one after the other the six following
elements: 1, temperature; 2, humidity; 3, water in rain-gauge; 4, direction of wind; 5, barometer ; 6, velocity of wind. It also makes a
mark' about every half-second, due to the action of clock-work at the
sending station.
The registration is made by a diamond point on a thin plate of zinc,
which is bent round the surface of a revolving c.vlinder, which is
covered with lampblack to make the marks more visible. This plate
serves afterward for printing any number of copies. There may be
several of these cylinders at as many different stations, all receiving
simultaneously the indications furnished by any one station. By one
line wire and one diamond point the curves for six instruments are
drawn at a station which may be 200 or 300 miles distant. The
value of such an instrument for furnishing the director of a central
station with accurate data on which to base his weather predictions
speaks for itself; and as regards expense, all the expenses of photography and of reducing and engraving photographic traces are saved.
It has been worked in Belgium over a wire of the length of 750 miles.
[We do not, however, understand that such instruments can possibly
replace the services of a corps of intelligent observers; certainly each
instrument would require an attendant mechanician.] (Nature, Octo~
bqr, _1881,

XXIV, p. 588.)
~- Dufour describes an apparatus for indicating the variations 'of
chemical intensity of the sunlight. It has some likeness to Draper's
tithonometer; its principle is opposing the varia,ble action of light on
a mixture of chlorine and hydrogen, with an electric current (of variable intensity and measurable each instant), which by its passage causes
decomposition of a quantity of hydrochloric acid equal to that produced by action of light on the mixture of chlorine and hydrogen. The
apparatus is like a Rumford differential thermometer; in one bulb is
some hydrochloric acid solution, with carbon electrodes; in the other
some sulphu:r;ic acid. The light acts on the former. One mode of measurement is to note the time taken in displacement of the sulphuric acid
column a certain distance along the connecting tube. Then bring back
the column to its original position by passing the current. (Nature, November 25, 1880, xxiu, p. 87.)
An instrument has been recently introduced by Messr~. Francis &
Co. (telegraph engineers, Hatton Garden, London) for the purpose of
receiving the '~ Greenwich time signal" at the various telegraph stations of offices and private firms who may be in communication with
the postal telegraph service. Hitherto the passage of the time-signal
current at 10 a. m. along the wires gave no indication of its pres-
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ence than a deflection of the needle of ordinary instruments and
a corresponding movement of the armature of the Morse ink-writ-er
and sounder, so that unless a sharp outlook be kept with the eye constantly directed to the instrument the actual time of the signal may
be lost, perhaps also to be lost again on the following day through
similar accident. By the new instrument, however, the instant tht.l
current is sent the needle on its dial is deflected, and simultaneously
a bell rings and continues to ring as long as the current is passing; the
index needle, <;>r, in other words, the needle of the galvanometer, which
is the principal feature of the invention, ,vhen deflected, presses against
a small spiral spring surrounding the stops or iYory pins on the dial
plate, and by this contact the galvanometer forms itself into a '' relay"
and brings a local battery in circuit with the bell, which is contained
in the same instrument, so that when the first part of the time signal is
sent the needle is deflected and at th~ same moment the bell rings;
thus attention to the time is at once arrested. It should be mentioned
that the resistance .to the line, although low, is intended to be inserted
only during the transmission of the time signal, as by means of what
is generally termed a "switch" the instrument is put on and off the
circuit at will, and employed only during the time set apart for the
transm1.ssion of the Greenwich time signal. However feeble the current may be, the galvanometer is so sensitive that a deflection of its
needle is absolutely certain, whilst the bell cannot fail to answer to the
power of its local battery. We are informed that not only is Messrs.
Francis & Qo.'s new instrument capable of doing what we have already
stated, but it may be available for communication from different pa~ts
of the building, an advantage which is certain to be recognized and
approved by many conducting large' business establishments, where the
saving of time in conveying messages and· giving orders is a matter
which is frequently of great importance. (Nature, February 10, 1881,
XXIII, p. 347.)
R. A. Smith has devised a new actinic process by means of which be
hopes to investigate the absorbing power of the atmosphere· and other
gases. From some preliminary remarks we extract the following: The
fundamental idea is that when iodide of potassium in solution is treated
with nitric acid, so small in quantity as to cause no change of color in
dull diffused light, a change takes places when the same mixture is
brought into clear light-iodine is set free and the solution becomes
yellow. The amount of iodine freed can be triturated with great exactness by the use of hyposulphite; this constitutes the wh9le process.
Some slight allowance for time and temperature may have to be made.
After giving a few samples of experiments with iodide of potassium
triturated with nitrogen, Dr. Smith says: "There seems, therefore, no
rea on to doubt that this is a true photometric process, with special
capacitie to be developed in time. I may add that I did obtain better
re ults at the window of my house than at the observatory at the same
I
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time, the latter being nearer. the ~enter of the towµ. Thus the process
has done the duty it was intended for, although only once tried for this
special purpose. I am looking to it as an agent specially for the examination of climate, but of course it may have many uses. This process does not aim at delicacy, but at accumulation of effect. I have
not spoken of a standard; the results are only comparative, but the
process may be made to supply its own standard."
Since writing the above it appears that by using sulphuric acid some
of the fears at first entertained may be avoided.
The strength of ·solutions and the kind of acid to be used may vary.·
Similar results may vary by using bromide of potassinm, but it is less
delicate. The surface exposed and other questions require attention.
· {Nature, xxn, p. 71..)
Professor Fornioni has recently described to the Instituto Lombardo
a simple nefodoscope or instrument for measuring the direction of motion
,o f clouds (the instrument of the kind known as that of Braun being
thought expensive and inconvenient to use). It consists of a flat compass case, with pivoted needle, above which is :fixed horizontally a
plane mirror, occupying the whole of the case. On the surface of the
mirror are drawn diagonal lines corresponding to the rose of winds.
The amalgam is removed in a narrow circular arc extending from north
to northwest, so that the end of the needle may be seen for the purpose
of orientation, and this arc is graduated. A rod ·with terminal eye freely
pivoted on the edge of the case completes the instrument.
When the direction of a given cloud is to be determined the nefodoscope is placed in a horizontal plane and properly oriented. The rod
is then moved to such a position that the observer's eyes see three
points in a stra.igh~ line, viz, the eye of the rod, the center of the mirror,
and the reflected image of a selected point of tht3 cloud. The direction
of the displacement which the latter undergoes (after a time proportional to the velocity of the cloud, anp. inversely as its distance) is the
required direction. (Nature, xxn, p. 132.)
::Mascart communicates to the Pari,s Academy of Sciences a method
of measuring variations of gravity by utilizing the pressure of a given
mass of gas at constant temperature, and :finds the method capable of
great precision. He uses a .kind of siphon-barometer, with the short
branch closed and holding CO2, introduced at a pressure sufficient to
balance a mercury column of 1m when the tube is vertical. The instrument is placed in a metallic cylinder filled with water, which is
agitated by an air-current, and contains a thermometer measuring rlo
degree. The divided scale is fixed on the tube; one sees it by reflection on a gilt surface, which sends the virtual image into the axis of the
tube, and the mercury is seen through the gold layer. Thus one can
.see, with a single microscope, the mercury-level and the corresponding
divisfon of the scale. (Nature, xxvr, p. 312.)
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IV.-PHYSIC..A.L QUESTIONS.
/

B. J. Hopkins suggests that specimens of the atmospheric dust that
are to be examined with reference to the question of the presence of
meteor dust should be collected regularly by apparatus attached to
properly constructed captive balloons, so as t-0 avoid the presence of a
mass of dust of terrestrial origin. (Nature, xxv, p. 339.)
Professor Schuster, in the report of the committee on meteoric dust,
says that the occurrence of magnetic particles in dust, especially that
'discovered by Tissandfer in the snows of Mont Blanc, is explicable only
on one of three hypotheses: First, the particles may be of volcanic origin;,
second, they may come from the smoke of our own chimneys; third,
they may have a cosmic origin. The latter hypothesis is strongly fa.
vored by the consideration that the iron particles issuing from our chimneys contain neither nickel nor cobalt, while these metals do exist in
the microscopic magnetic particles of atmospheric dust. Schuster,finds
that the sand near the great pyramids and the desert of Rajpootana,
and also from the Nile mud near the canal, all contain these rare metals.
As regards their origin, he concludes that at high elevations the proportion of oxygen in the atmosphere is very small, and that inasmuch
as there is still a line in the aurora spectrum that has not been recognized as belonging to any known substance, he is convinced that it is
due to some unknown gas of very small density. It is the contact of
the meteors with this gas that fills the upper regions with meteoric dust
which first makes it possible for the aurora to exist at those elevations,
and afterwards, settling towardR the earth, is brought down by the
snow and rain to the surface. (Nature, xxvr, p. 488.)
Prof. F ·. A. Abel, in a lecture before the Royal Institution on atmospheric dust, shows the various dangers to which the human race are
thereby subjected. Passing by the microscopic germs of disease floating in the air, he confined his attention to the larger dust particles, for
instance, those of coal dust in mines, the sulphur dust in powder mills,
finely divided cotton fibers in cotton mills, and the dust in flour and
rice mills; all these and many other formR of dust, when sufficiently
abundant in the air, make a dangerously explosive mixture, and there·
can be no doubt many explosions in coal mines have been due to dustladen air rather than fire-damp. The lecturer paid special attention
to the suggestion of methods for the avoidance of danger from these
sources. (Nature, XXVI, p. 20.)
Miintz and Aubin have observed the relative proportion of carbonic
acid in the upper and lower regions of the atmosphere they observed
on the Pie du Midi and the plain around-the difference seems inappreciable. (Oomptes RendusJ Paris, November 14-, 1881.)
Dumas communicates to the Paris Academy some observations on
the amount of carbonic acid in the atmosphere. After noticing the
defects of everal method of mea urement, he commends the exactness
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of M.-Rerset's and accepts his results, that about 3 volumes in 10,000 represent the general ratio of CO 2 in air~ The variations through great
movements of the atmosphere now require study, by observers placed
at many different and distant stations, and the transit expeditions
· should keep this in view. MM. Muntz and Aubin~8 methods are most
suitable for this. (Nature, xxv, p. 476.)
Berthelot has commu.nicated to the Paris Academy of Sciences an
important memoir on the propagation of the waves of explosion as distinguished from waves of sound. .An explosion starting in a mixture
of oxygen and hydrogen propagates itself at a rate of 28.14m per second~
but the velocity of sound is 514; he therefore concludes that the explosion
wave is not an acoustic wave, but a wave of chemical action, and he
attempts to explain its nature on principles suggested by the kinetic
·
theory of gq,ses. (Nature, xxv, p. 44.)
Sir William Thomson read before the Royal Society of Edinburgh a
paper on the therm·o-dynamic acceleration of the earth's rotation. He
shows that there must be tides in the atmosphere, and that the line of
crests, namely, the maximum of atmospheric pressure, so lies with respect
to the line joiniug the earth's center and the sun's that the couple due to
the sun's attraction upon the ellipsoidal mass of air always acts in the
direction of the earth's rotation, and therefore accelerates it slightly.
(Nature, xxv, p. 380.)
Stanley has published a volume on experimental researches into the
properties and motion of fluids. The author, in writing section ·second,
seems not to have taken advantage of the works of the best modern
students on meteorology .and .the motions of the atmosphere.
Maj. John Herschel has completed the pendulum experiments recommended by the Royal Society, and, having swung one of the original
Kater pendulurris in India and Europe, and :finally in New York and
Washington, bas deposited it.with the United States Coast and Geodetic
Survey. The latter has, we understand, immediately started it again ,
on jts travels in connection with its own most elaborate pendulum work
under the direction of Prof. C. S. Peirce.
Joly, at.Munich, has attempted to determine the force of gravitation
. by means of a delicate balance, from eacb. of whose scale-pans was hung
by a wire, at a depth of about 60 feet, another pair of pans. A heavy lead
ball is brought under one of the lower scale-paris, while a small body
can be placed in either an upper or lower pan at will, and thus have its
weight determined under the influence of the lead ball and again when
beyond its influence. ' The result of Ids experiments has given him for
the mean density of the earth, 5.692 plus or minus 0.068, agreeing closely
with the results of the torsion balance. (Nature, xxv, p. 137.)
TyndaU has in a series of brilliant experiments introduced Bell's
radiophone as a means of easily deciding the question as to the absorption of radiant heat in Hs passage through gases and vapors. He finds
every obserrntion to completely justify thP, position he ha,s so long main-
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tained, enforcing the diathermancy of gases and the opaqueness of
vapors. He also further claims that his views are inrlepend.ently confirmed by observations of Professor Langley on l\fount Whitney. Tyndall states that in November, 1880, he resumed investigations in reference to radiant heat, and it is to be hoped that his recent work will
ere long be published in full. (Nature, .xxv, p. 233.)
Captain Abney in a lecture on solar physics has given a general view
of the theory in practice of the photography of the ultra-violet and
especially the ultra-red portion of the spectrum. It is to be hoped
that the study of this subject and the application of Rowland's perfect
cylindrical gratings will enable us to fix for future study those bands
due to the absorption of soiar radiation by our atmosphere that have
been so laboriously studied by Langley with the help of his bolometer.
(Nature, xx.v, p. 16:!.)
In Nature, xxvn, p. 15, will be found all necessary details as to his
method of photographing the infra-red portion of the spectrum. He
states that in photographs taken at an elevation of 1,000 feet the general
absorption due to water almost vanishes, but the presence of other absorbents, especially alcqhol vapor, still higher up, becomes demonstrable.
Fuller details of Professor Langley's results were communicated by
him in immediate connection with the address of Captain Abney to the
British Association at Southampton, and are published in Nature,
, XXVI, p. 526.

Langley also co.mmunicated his results to the Paris Academy of Sciences, and he estimates that the solar heat on a square centimeter at the
outer surface of the atmosphere would raise one gram of water in one
minute about 3° C. Of all this solar energy one-fourth is to be found
in the visible spectrum and ultra-violet portion; the other three-quarters exist in the infra-red. In general, absorption increases as the wave
length diminishes. (Nature, xxvr, p. 5.20.)
Professor Langley communicates to Nature, and also to the Paris
Academy, a short account of some results derived from the spectroscopic and bolometric observations on Mount Whitney, in Routhern
California, at elevations from 4,000 to 15,000 feet. The expedition was
largely at the expense of the Signal Service and a private citizen of
Pittsburgh. His observations were directed first to the amount of heat
that the sun sends to the earth, and he concludes that the true solar
constant is at least one-half greater than that given by Pouillet, and
again that the so-called temperature of space must be lower than that
as~igned by Pouillet, and finally the bolometer observations show a, different uistribution of solar energy at the upper station from that of the
lower, so that without our atmosphere the sun will appear with a strong
blui h tint. [The full report of Professor Langley's observations will
soon be publi hed by the Army Signal Office.] (Nature, xxvr, 316.)
D ain communicates to the Paris .Academy of Sciences a memoir
on th j ·tribution of heat in the dark regions of solar spectra with glass
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prism8. The spectrum is prolonged much further on the side of the
rays of great wave length. A.t the same meeting Egoroff communicated
his researches on the absorption spectrum of the terrestrial atmos
phere; he observed the electric and other lights as seen at the Paris
.
Observatory. (Nature, xxvr, p. 520.)
Egoroff, as the result of some observations made at the Paris Observatory on the absorption spectrum of our atmosphere, finds that dry air
and aqueous vapor are the only elements producing sensible effects.
His experiments included observations of the absorption of an electric
light by the fayer of air between the observatory and Mount Valerian.
(Comptes Rendus, Paris, November 14, 1881.)
C. P. Smyth, in an appeal to physicists not to neglect spectroscopic
observations of his so-called rain-band, says: '' While in Scotland a
rain-band of intensity marked 2 usually produces a little rain and 3
produces much, y~t iil Lisbon during the same monU1s the so-called
rain-band marked 4 and yet no rainfall, but with 5 or 6, the tempera~
ture remaining the same, rain will come down even in that dry country. - - - Mr. T. G. ·Rylands has accumulated much experience as
to the advantage of supplementing spectroscopic observations with
a polariscope. - - - I rather prefer the spectroscope alone, but
greatly increased in size and power/' Professor Smyth recommends
as that the daily notation of the strength of the rain-band be made at
a fixed hour, say 9 a. m., and be recorded, not in absolute measures but
differentially in terms of some other band which is not connected with
aqueous vapor; for such comparison he recommends a low sun-band
which is on the yellow side of the D line. (Nature, xxvr, p. 553.)
Ralph A.bercromby says there is one case in which the rain-band may
give valuable information, namely, when we have a vapor-laden overcurrent with a dry surface wind. This often occurs in winter, and with
a warm southwest current over an area of frost and east wind. In practice this almost invariably makes itself visible by the long converging
line of cirrus which so often precedes a rain or thaw; but, still, cases may
_occur where no cirrus is formed or where it is otherwise visible or where
it is otherwise invisible. Abercromby further says: "-There-are strong
grounds for believing that an air spectrum may vary not only with
the amount of pure vapor quantity, but it seems probable that its employm_e nt may be still ' further extended. There are strong grounds
for believing that an air spect_rum may vary, not only with the amount
of pure vapor, but also with the size, aggregation, and physical condition of the condensed vapor sm,pended in it. For instance, take the
so-called rain lines. These may appear either alone or .with a rainband of any intensity; so that if the band is due to pure vapor only,
the lines must depend on some other condition. Again, in sunset tints
we have a natural spectroscope whose colors certainly are the product
of both the quantity and quality of the total moisture suspended in the
air. I have made a large number of observations on the lurid, coppery,
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yellow, green, and red skies, which form such a large portion of all
weather lore, but without decish-e results, for sunset spectra are too
complicated and too fleeting to be unraveled by a small instrument.
They certainly seem to differ, but their spectra are not so marked as
their appearance to the naked eye. But even supposing that this idea
is completely verified, and that the spectroscope can be used as a new
weapon of research to discover the still unknown nature of clouds, and
that we should be able to say that such and ~mch an .absorption spectrum
belongs to such and such a kind of sky, there are no grounds for believing that we can ever regard these spectra otherwise than as a new set
of sky prognostics, or that as such they will be of more use in forecasting than those already known. What the use of any prognostics is in
forecasting, and how they are related to synoptic charts, and how isobaric lines map out the shape of rain areas, are other sides of. the great
problem of weather forecasting which cannot be· discussed here." (Nature, xxv, p. 573.)
Messrs. Lecher and Pernter haYe studied the absorption of radiant heat
in gases and vapors. They consider "vapor-hesion '' to have been an
important source of error in Tyndall's expeviments. In their own
method the thermopile and the heat source were l>rought into the same
vessel. Air-currents were avoided by causing the surface of'radiation
to be heated in each case suddenly from without, by means of a steam .
jet, to 100° d. Among other results the absorption of water Yapor is
found, in opposition to Tyndall, immeasurably small. Violle found on
Mont Blanc that a meter of the air absorbed only 0.007 per cent. of the
whole radiation; according to this a layer of 300m length would be
necessary to produce, with water va,p or saturated at 12°, that absorption which Tyndall obtains in 1.22m. This and the author's own experimental results are considered - to pro-rn beyond di~pute the very small
absorption of aqueous ,apor. The results for gases agree pretty well
with Tyndall's. No simple counection between absorption and pressure
of the substance w::is discoverable. The absorption, even for radiation
of a heat source of 100° C., is selective. The authors found the absorption of certain substances of the fat series examined to increase mpidly
with increasing proportion of carbon. It seemR to be otherwise, however, with bodies from other groups; thus, e.g., benzole, notwithstanding
its six carbon-atoms, lrns a fairly small absorptive power. (Nature,
xxn, p. 54S.)
·
Dr. Lecher has made new observations, especially as to al>sorP.tion of
solar radiation by the carbonic acid in the atmosphere. Experiments.
with a gas lamp and a glass cylinder first showed that carbouic acid in
a length of 214mm gave passage to 94.8 per cent. of the radiation; 53Qmm,
93.8 per cent; 917m, 89.0 per cent. At Greifenstein, outside of Vienna
(cho en for pure air), the sun' rays were also proved to undergo coniderable weakening in pas age through carbonic-acid gas. A layer
of thi ga. 1 meter thick absorb cl 13 per cent. when the un bad an
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altitude of 590; the number, however, diminished in proportion as the
sun got lower. This shows that absorption of solar radiation by carbonic acid is selective, and that the absorbable wave lengths become more
rare the greater the atmospheric layer the rays have already traversed.
The author calculates from his experiments the proportion of carbonic
acid in the atIPOSphere, finding it 3.27 in 10,000 parts by volume, a
number agreeing so well with results of chemical analysis as to indicate that this is a good way of determining the carbonic acid in the
atmosphere and its variatious, applicable, too, at heights when direct
measurements are impossible. (Na-ture, December 30, 1880, xxnr, p.
209.)

Prof. Wil1iam Crookes has published some observations on radiation of
heat from thermometer.5 inclosed in air at very low pressure. His results
have an important bearing on radiation, conduction, and convection of
heat. An accurate thermometer, with pretty open scale, was inclosed
in a 1½-inch glass globe, the bulb of the thermometer being in the center
and the stem being in closed in the tube leading from the glass globe to
the air-pump. There are two ways in which heat can get from the glass
globe to the thermometer: (1) By radiation across the interyening space;.
(2) By communicating an increase of m~tion to the molecules of the gas,
which carry it to the thermometer. It is quite conceivable that a considerable part, especially in the case of heat of low refrangibility, may be
transferred by "carriage," (as I wiU call it to distinguish it from convection, which is different,) and yet that we would not perceive much
diminution of transference, and consequently much diminution of rate
of rise with increased exhaustion, so long as we work with ordinary
exhaustions up to 1 millimeter. For · if, on the one hand, there are
fewer molecules impinging on the warm body (which is adverse to the
carriage of heat), yet on the other the mean length of path between
collisions is increased, so that the augmented motion i., carried further.
The number of steps by which the temperature passes from the warmer to the cooler body is diminished, and accordingly the value of each
step is increased. Hence the increase in the difference of velocity
before and after impact may make up for the diminution in the number
of molecules impinging. It is therefore conceivable that it may not be
till such high exhaustions are reached that the mean length of path
between collisions becomes comparable with the diameter of the enclosure that further exhaustion produces a notable fall in the rate at which
heat is conveyed from the case to the thermometer.
The above experiments show that there is such notable fali; a _reduct:ion of pressure from 5m· to 2m, produceR twice as much fall in the rate
as is obtained by the whole exhaustion from 760 millions to 1 million.
We may legitimately infer that each additional diminution of a millionth
would produce a still greater retardation of cooling, so that in such
vacua as exist in planetary space the loss of heat, which in that case
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would take place only by radiation,would be exceedingly slow. (Nature,
January, 1881, xxm, pp. 235 and 237.)
C. I. McNally, in reference to the heat indicated by thermometers
wrapped in hygroscopic coverings and breathed upon by the warm moist
breath, writes : "That_ the effects of friction and compression of air are so
slight that they may be disregarded, has been proved, and the rise has
been clearly traced to absorption of aqueous vapor. .It has yet to be
determined how much of this heat may be accounted for by the reduction of aqueous vapur to the fluid state and how much by capillary
action and absorption of water, with or without chemical union, and its
reduction to the solid state, all of which may be included in hygroscopic
action. This determination would involve some intricate investigations
which some scientific specialist may find leisure to undertake. That
more than simple vapor condensation is concerned in the production of
hygroscopic heat is shown by the rise of temperature on adding water
to a non-saturated hygroscopic substance." (Nature, January 13, 1881,
XXIII,

p. 244.)

Amagat having repea~ed his experiments on the elasticity of rarefied
gases, asserts that they still follow the law of Mariotte even down to the
lowest 'attainable pressure. (The .01 of an inch was his lowest.) (Na.
ture, XXVI, p. 384.)
Maxwell's theory of the viscosity of gases has been elaborately investigated by W. Crookes, who by the perfection of bis vacua has been
able to fully corroborate Maxwell's views, according to whom the viscosity should be independent of the temperature. (Nature, xun, p. 4~0.)
Stevenson states that as a first result of his observations on the law
of wind velocities ·at different heights he finds that the curves traced
out by the velocities in relation to the heights were most nearly represented by the formula V = v v(H + 72) 7 (h + 72), where H and h
represent respectively the heights in feet of the high and low level
stations above the ground, and V and t' the respective velocities at those
levels.
•
He has since then been making observations with the view of ascertaining the relative resistance of land and water to the aerial currents. These observations are very far from being complete, but the
following results in the mean time may be interesting:
Sand. ·water.

6-inch waves, 12.8: 13. 8 miles per hour= 1: 1.08
6-inch waves, 13.65 : 14. 375 miles per hour = 1: 1.06
3-inch waves, ,7.!J6 ·: 0. rn miles per hour= 1: 1.155
Gra::.s. Water.

9-inch waves, 8. 4: 10. 7 miles per hour= 1: 1. 274
3-inch waye , 10. 13: 14. 75 miles per hour= 1: 1. 456
The velocities given are the means of observations taken every five
minnt s for about an hour.
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From this it will be seen that the resistance is least for water, somew:kat greater for smooth sand, and greater still for grass. Further observations are not only required on this subject, but also on the velocity
of the wfad over the water in relation to the height of the wayes. (Nature, :xxv, p. 607.)
Some experiments have lately been made by the Rev. Dr. Haughton
and Prof. Emerson Reynolds to evaluate the coefficient of friction (i.e.,
the" drag") of air upon air and of water upon water. In these experiments a spherical ball of unpolished granite of 22 kilograms weight
and 25 centimeters in diameter was suspended freely by a pianoforte
wire, and ~as set rotating in the air or in·water, the period of the vibrations and the decrement of their amplitudes being observ~d by
means of indices attached to the brass- collar by which the ball was
suspended. A. discussion of the equations of motion led to a simple
working equation for the·reduction of results. The mean coefficient of
friction found for air upon air was/= 6 ~ 7 , though this value apparently differed slightly according to barometric and thermometric conditions. For the " drag " of water upon water the value found was
f =
Th~se experiments involved friction at low velocities only,
for which it could be assumed that the friction was proportional to the
velocity. The authors of this research point out that these results
tend to negative the theory of Dr. Carpenter that the phenomena of
ocean circulation are due to the greater height of the water at the
equator as compared with that at the poles. (Nature, xxn, p. 207.)
P. Volkmann has made a new determination of the specific gravity of
pure mercury, in which he makes allowance for a new source of error
depending on the change of volume of the vessel due to the internal
pressure of the heavy liquid. Assuming the density of water at 0°
centigrade to be 0.999881, he find~ the density of mercury at 0° to be
13.5953 d:: 0.0001, which is a little less than the lowest of the values
given by Regnault, whose average result, 13.596, is the value ordinarily
adopted.

m·

V.-a

SOLAR RADIATION;

b

TERRESTRIAL TEMPERATURE.

C. W. Sie}Ilens has advanced a thoroughly original theory of the conservation of solar energy in a paper read at the Royal Society, March
2, 1882. He sup.poses stellar space to be filled with highly rarefied gaseous bodies besides solid material in the form of dust. Each planetary
body and the sun attracts to itself an atmosphere, and the solar system
as a whole contains an interplanetary at.mosphere, denser than the
extremely rarefied stellar space. He considers that aqueous vapor and
carbon ~ompounds are present in stellar or interplanetary space; that
these gaseous compounds are capable of being dissociated by radiant
solar energy while in a state of extreme attenuation; again, that these
dissociated vapors are capable of being compressed into the solar photosphere by a process of interchange with an equal amount of reasso-
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ciated vapors, this interchange being effected by the centrifugal action
of the sun itself. (Nature, xxv, p. 441.) .
.
.As this theory has given rise to considerable discussion during tho
past year, we give the following references: See (1) criticisms, E. D .
.Archibald (lfature, xxv, p. 524), and Siemens's reply to him on the same
page; (2) criticisms of Charles Norris and T. Sterry Hunt, and Siemens's reply. (Nature, xxv, pp. 601-603.)
Fitzgerald raises several pertinent objections to Dr. Siemens's solar
hypothesis, to which a full reply is given by the author. (Nature, xxvr,
p. 80.)
Crova communicates to the Paris Academy of Sciences the results of
a year's experiment by a Government commission at Montpellier with a
solar mirror and boiler. (Similar experiments have been made at Constantine.) The maxima of yield generally correspond to the ~inima of
intensit,y of radiations. The absolute quantitJ of heat utilized depends
essentially on the temperature of the air. In the climate of England it
is not possible to reach half the utilization attainable in the most favorable circumstances, and the sun does not shine continuously enough to
favor the practical use of the a.pparatus. (Nature, xxv, p. 596.)
Next in order after the attempts to utilize the direct heat of the sun
must be mentioned the idea suggested by Mr. Milne, of Tokio, as to the
possibility of utilizing the internal heat of the earth. He states that
"there is an unlimited supply of energy in the interior of the earth, and
which crops out upon the surface in the form of hot springs, volcanoes,
&c. The heat of these springs could easily be converted into an electric current." (Nature, XXVI, p. 211.)
We see no reason to doubt that ere long it will be found that the
cheapest method of warming some cities will be by means of hot water
and steam pipes, communicating with. a deep artesian well.
Professor Everett has presented an elaborate report on behalf of the
underground temperature committee of the British .Association, containing a summary of all their results and preceding :fifteen reports. This
iS published apparently in full in Nature, :xxvr, pp. 564-589.
Passing by the innumerable details, we summarize the following general conclusion: The mean increase of temperature per foot, as deduced
from all reliable observations throughout the whole world, is found to
be 0.01563, or about-;. of a degree Fahrenheit. This is a slower rate than
has been generally assumed. From this he deduces 0.000285 as the rate
in degrees centigrade per centimeter of depth. If this be multiplied
by the conductivit,y of the earth's crust, for which 0.0058 is adopted,
based on Herschel' and Thomson's results, we obtain H. 330+10-10 as
flow of heat across a square centimeter. If now this be multiplied by
the number of seconds in the year, we obtain 41.4 as our estimate of the
average number of gram-degrees of heat that escape annually'through
each square centimeter of the earth's sub~tance. (Nature, xxv1, p. 591.)
oucbet communicates to the Paris .Academy of Sciences some obser-
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vations on the temperature of the sea water observed on the coast of
Lapland. (Comptes Rendus, Paris, January 2, i882.)
Hennessy reviews the work of Ferrel and Hann on the temperature ·
of the northern and southern hemispheres, and finds that they have removed a; difficulty in his own theory of climates. (Nature, xxv1, p.520.)
Professor Frankland seems to have for many years past been making
climatic observations on a uniform system in various parts of Europe.
His standard of sun's temperature is that given by a black-bulb thermometer in vacuo, laid directly upon a sheet of white paper in full sun- ·
shine. His standard of shade temperature is that given by an ordinary
thermometer with a clear glass bulb, laid directly upon the same sheet
of white paper, and apparently also in the full sunshine, but shaded
therefrom by an arch of the same white paper, which latter, however,
does not prevent a free circulation of air. He finds that of all materials
with which he has experimented white paper reflects solar heat most
perfectly, and is therefore the most effective shading material. It will
be seen, therefore, that his temperatures are relative only, but that they
are comparable with each other, in so far as he has used the same apparatus. . He gives a number of observations illustrating the effect on his
apparatus of the nature of the surface of the ground and the diurnal
changes in sun altitude in various parts of Europe. (Nature, XXVI,
p. 380.)
C. W. Brooks gives an abstract of a paper which he read on March
21, 1882, giving the temperatures of the ground in the Comstock lode at
Virginia Uity, Nev., taken by Charles Foreman, superintendent. Holes
for the thermometers were drilled not less that 3 feet into the rock; the
thermometers are inserted and the holes filled with clay. (Nature, xxr,
p. 592.)
Dines summarizes his observations during the last six years on the
temperatures observed near the ground and on the tower of his house.
The maxima are always greater and the minima lower on the ground
than on the tower. (Nature, xxv, p. 619.)
In studying the conditions of temperature of the Russian Empire
some time ago, l\L Wild found that the irregular distribution of temperature revealed by the isotherms might he elucidated by "isanomals"
(or lines of equal temperature anomali~s). Among the causes of the
isanomals special regard must be had to the wind, which again immediately depends on the distribution of air-pressure, as shown by the
isobars. A comparison of the lines of equal pressure with the lines of
temperature anomalies thus suggested led M. Wild to recognize an intimate relation between the two systems. Reasoning from the results
arrived at, he has attempted, with some success, to rectify the isobars
-0ver certain regions where from want of observations their course was
somewhat uncertain, and, further, has even suggested the probable
existence of a pressure maximum in Northern Siberia, of which region,
however, little if anything is positively known, owing to the want of
barometric observations. (Nature, July, 1881, xxrv, p. 266.)
<
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VI.-a EVAPORATION; b CONDENSATION;

C

RAINFALL.

Professor Stokes bas so modified the Campbell sunshine-recorder as to
render its use connnient for any ordinary meteorological observer, and
thirty stations in Great Britain have been equipped with it by the
council of the Londo11 Meteorological Office. (Nature, xxnr, p. 113.)
G. M. Whipple bas modified Ua.mpbell's sunshine-recorder by devising a new form of card-supporter. It consists of a light frame, capable
of holding a slip of cardboard, to be burned by the sun, in any position.
It is arranged so as to receive ordinary parallel strips of card at all
times of the year, and to allow of the instrument being employed on
any part of the earth's surface without detriment to its efficiency. The
card-holders themselves are movable, so as to permit of the cards being
changed indoors, or dried, if wet, before removal, in order to aYoid mutilating the record of observation. The instrument also bas an appliance for placing the card correctly in position to receive the sun's image.
(Nature, September, 1881, XXIV, p. 467.)
An evaporimeter with constant level has been recently described by
Professor Fornioni. It· consists of an oblong wooden case, with a brass
spiral descending into it from a micrometric screw. The· spiral carries
at its lower end a small glass vessel, which acts as a feeder. A glass
siphon extends outwards, horizontal from the feeder, and has at its
outer end a small cup, in which evaporation takes place. As the water.
evaporates in the cup the feeder is lightened, and rises by action of the
spiral, thus keeping the level constant. The graduation of the instrument is expr~ssed in millimeters of the height of water in the evaporating vesseL (Nature, August 18, 1881, xxrv, p. 286.)
Mr. John Aitken has read a paper on Dust, l?og, and Mist, that opens
up new lines of inquiry, and, indeed, a new future to what has hitherto
been one of the most difficult branches of meteorology. Mr. Aitken
maintains that dust particles are essential to the formation of rain. He
has continued the prosecution of the inquiry, and finds . that at the
low temperature of 14 °F., equally as at higher temperatures, there
is no cloudy condensation when there is no dust. Cloudy condensation
takes place on the dust nuclei, the amount of cloudiness being of course
relatively small at such low temperatures on account of the small amount
of vapor present. Taken along with Professor Leister's experiments, in
which it was shown that a single drop of rain showed organisms in sensitive solutions which would otherwise have remained for months unaltered, it shows that germ-producing matter, or germs themselves, form
at least a part of the cloud and fog producing dust. Hence a cottonwool respirator may form a protection'. against disease. (Nature, xxur,.
p. 204.)
In a ubsequeut communication Aitken finds that Coulier and Masart had in 1875 arrived at similar results. [And it may be added that
·ince 1 71 he pre ent writer has taught his own conclusions, based on
g n ral m teorological vidence as well as on chemical and physical
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reasoning, that the carbon dust from prairie and forest fires and the 's moke
of coal fires in cities have a strong affinity for aqueous vapor, which is attracted and held in a little atmosphere around each caT'bon ·pa,rticle,just
as hydrogen is attracted to spongy platinum. These little balloons of
vapor with dust centers, as they rise in the air, cool, both by radiation
and expansion, more rapidly than the surrounding air, and soon pass
from dry yellow haze (as in Indian-summer weather) into fog and rain.
Other kinds of dust particles probably produce the same effect, but in a
they simply cool more rapidly by radiation and
different_ manner, i.
condense upon themselves as dew some of the neighboring aqueous vapor;
then becoming heavier, they grow by accretion of other dew-laden p_a rti_cles as they descend to the earth.-0. A.]
Mr. N ewth showed to the London Physical Society some experiments
illustrative of the fact announced by Mr. Mascart in 1875 that solid
particles· in the air are necessary to the formation of fogs ; and, secondly, that certain gases, .such as sulphurous-acid gas, also cause fogs
in the same way by permitting the moisture to condense upon .these particles. The experiments consisted in passing an electric-light be-am
· through large bulbs of glass containing air and a small quantity of
water. When the air in the bulbs was washed with the water, and
thus freed from motes, the fog produced in the bulb by slightly exhausting it with an air-pump was much less than when the air of the room,
or smoke, or sulphurous-acid gao, was admitte'tl into the bulb. The
dust on a platinum wire, rendered incandescent within the globe by an
el~ctric current, also caused a sensible fog. It follows that with gas
fires instead of coal there would still be fogs, though not so black ones.
(Natur~, xxv, p. 475.)
Prof. 0. Reynolds has been deeply engaged in the study of the_ph~nomena of the surface tension of water; these bear upon the subject of
rain-drops, the union of :floating particles of fog into larger drops, and
the :floating of rain-drops on the clean water of ponds. (Nature, xxv;
p. 23.)
Prof. J. Elliot, of India, has investigated the rain-fall of Oherrapunji,
in the southwest of Assam, and on a small plateau forming the summit
of one of the spurs of the Khasia Hills. The rain-fall recorded at this
station averages 493 inches per annum, or while the normal wind-fall in
the neighboring plains is about 100 inches, be finds that this remarkable ·rainfall, by far the largest known anywhere on the earth, is simply and solely owing to the presenre of a vast mechanical obstruction,
namely, the precipitous bill on which the station stands, rising suddenly 4,000 feet, and whose resistance converts the horizontal motion ·
of the air into a vertical motion; the ascending air cools rapidly'by rea·son of its expansion and condenses its moisture into deluges of rain.
(Natiire, xxv, p. 259.)
Mr. Maxwell Hall has published in the Government Hand-Book to
Jamaica the best resume as yet given of the climate and meteorology
H. Mis. 26--27

e.,

/

/
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of that island. With regard to rainfalls he remarks that there has
been an evident change during the past two hundred years, or since the
time of Sir Hans Sloane, the author of the Natural History of Jamaica,.
but we think it ma,y well be questioned whether the rainfall records of
those times are sufficiently full and accurate to form the basis of any
comparison. (Nature, xxv, p. 153.)
_
Dr. F. J. Studnicka publishes in the Abhandlungen of the Bohemian
.Association, complete tables on the observations of rainfalls made at
about 300 stations in that country. In addition to these, there areabout 500 more established by the Bohemian Foresters' ..Association,
so that this country is one of the best provided for in Europe. (The
total number of rain-stations in Fra.nce is about 1,200, and in Great
Britain, 2,000.) (Nature, XXVI, p. 164.)
The London Meteorological Office has published a rainfa11 table for
the British Isles, -prepared by Mr. Symons, and giving the monthly results at 367 stations, for which continuous observations are available
during the last fifteen years. (Nature, xxv, 140.)
Professor Dufour gives some estimate of the enormous amount of
damage done by several hail-storms, notably tlte terrible one of July 13,
1788. He states that, on the strength of encouraging and credible testimony from Italy and France, lightning-rods were erected in the Canton Vaud about 1825 "for the purpose of hindering the formation of
hail by withdrawing the electricity from the clouds," .but be considers
it very difficult to admit that there can be any such beneficial result,
especially when we consider that the hail is formed in tops of clouds
a long distance from the scenes of its devastation. .A. forest may be
regarded as a collection of lightning-rods; such also is the mass of
sharp-pointed rocks forming the bare summit of a mountain or the
chimneys or turrets and steeples that abound in the city, but none of
these have been shown to have any influence in diminishing the hail
although they do slightly diminish the lightning in thunder-storms.
(Natu.re, xxvu, p. 530.)
Professor Loomis has contributed a first and second edition of a
memoir on the distribution of rain-fall over the globe. These maps
show unquestionably the broad features of the geographical distribution of rain-fall. (Nature, xxvr, p. 206; American Jour. of Science, Jan.,
1883.)
W. J. Black, commenting on Professor Loomis's map, states that to
ob er e rain-fall on a small island is not the same as observing on midocean. The ocean rain-fall can only be made out by observations on board
ships, and thesp, require a long time to effect. (Nature, xxvr, p. 222.)
VII.- WINDS.

Brault ha published charts of the North ..Atlantic; showing curves of
equal average wind velocity for the summer, which curves he calls
· anemone . These curves almost exactly reproduce the map of mean
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i8obars, and Brault believes that a similar coincidence occurs for otbe:r
portions of the earth and other seasons. (Nature, xxvrr,.p. 20.)
A. Domojirof describes in the Isvest,ia of the St. Petersburg Geographical Society what little is known of anemometric observations at sea~
Several series of such observations have been made, notably ~y Bessels
on the Polaris (1872), Rykatcbeff on board the Nayezdnik (1879), and.
by Domojirof on the Nordenskjold (1879) and the Djighit (1880). (Nature, XXVI, p. 83.)
W. Clement Ley, in studying the relation between wind force .and
the l?arometric gradient, gives the following mean wind velocities at
Stonyhurst Observatory, obtained by himself from the hourly readings
. publlshed by the Meteorological Committee for the years 1874 to 1876,
inclusive, for different amounts of atmospheric gradient:

Gradient per 15 nautical miles.
·

. 006
. 009
. 012
.015
.018

Mean velocity of wind Mean velocity in miles
E:,er hour in miles
Eer hour of winds- !
om points between
rom points between !
S. S. E. and N. W.
N.
N. W. and S . .E. i
(inclusive).

4. 31
5. 90
7. 79
11. 09
13.03

5. 53
6. 82
9. 63
13. 97
15. 29

The mean velocities at Kew Observatory for the same period for simi1,a r gradjents are as follows:
ltradient per 15 nautical miles.

.006
. 009
. 012
. 015 .
.018

Mean velocity in miles Mean velocity in miles
per hour of wind
Eer hour of winds
from points between
rom points between
S.S. E. and N. W.
N . N. W. and S. E.
(inclusive).
(inclusive).
4.14
6. 41
8. 37
11. 21
13.56

6. 88
8. 63
10. 93
14 27
16. 98

This shows that for any given (moderate) gradient winds from north
and east points are stronger than from south and west points at these
stations. (Nature, May 5, 1881, xnv, p. 8·)
·
,
Ralph Abercromby has read before the Meteorological Society of
London a paper on the diurnal variations of winds and weather in
relation to isobars by constructing charts for various hours of the same
day. He finds, as has been explained by Koppen and Terrel, that by the
same gradient there is more wind by day than by night; and that, again,
in cyclones the wind curves inward more by night than by day. The
mean diurnal frequency _of rain increases during t,he daytime, and this is
explained by the fact that in any given cyclone the area of rainfall is
larger by day than by night. ( N ati1,re, xxv1, p. 95.)
C. A. Stevenson records the velocity of the wind in the southwest
gale of November 21, 22, 1881, at Edinbu_rgh: Mean velocity, 62.3 miles
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per hour; the highest squall, 71.6 miles. He observed these velocities
b y means of clouds of smoke rising from chimneys. (Nature, xxv, p. 102.)
Whipple and Baker communicate to the London Meteorological Soci-ety the results of the discussions of the Kew observations of the wind.
They :find that the wind force increases arithmetically with the increase
-0f the gradient; and again, that the angle at which the wind cross-es the
line of gradient averages 52°, and does not vary with the steepness of
the gradient or the velocity of the wind. (Nature, xxv, p. 319.)
_ The committee on wind-pressure report to the Brit. Assoc. A. S. that
the maximum pressure of wind on small plane surfaces had been ascertained to exceed 90 pounds to the square foot, and it is possible that an
average of 56 pounds might hold good for the whole surface of very exposed structures. (Nature, xxv, p. 448.)
Vlll.-BAROMETRIC PRESSURE.

Mr. H. S. Eaton has published a paper on the average height of the
barometer in London.- The great value of the paper consists both in
the long period of one hundred years for which the monthly averages of
€ach year are given, aud in the careful and laborious elimination of intrumental errors and errors arising from breaks of one or more days
in the observations of the months. The series is one of the .most valua ble we possess in dealing with questions of meteorological variations.
1
rhe mean atmospheric pressure at 32° and sea-level for London is 29.952
inches, the mean monthly maximum, 29.996 inches, occurring in June,
and the minimum, 29.900 inches, in November, the mean for October
being nearly as low, viz, 29.909 inches. In a discussion which followed
.a reading of the paper, Mr. Strachan remarked that even another one
hundred years' observations would not alter the positions of these points
«of thf' London curve, a remark no doubt quite true for London. On
... dvancing, however, to the southwest, the means for June and July
a pproach towards equality, and ultimately the July mean becomes
larger as we advance into the region of high pressure, which occupies
t he Atlantic to the southwest during this month. On the ether hand,
as we approach northward, the means for May and June approach
towards equality, till about the south of Scotland the mean for May
b ecomes the maximum for the year, and the further north the more
tlecidedly i May the maximum, till in Iceland it exceeds the mean of
a ny other month by the tenth of an inch. Attention was drawn to the
.dip in the curve of pres ure for April and July. These, in all probaility, are permanent features in the London curve of pressure for
larch, April, and July, when drawn from a long average, since the
former is connected with the east winds of spring, and the latter with
t he great summer barometric depression, which falls to.the lowest point
in. July in the interior of the Europo-Asiatic continent. (Nature, De·emb r 23, 18 o, xxrn, p. 184.)
u important ork by the late J. Allan Broun has been published
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by E. D; Archibald, in which the author seems to conclude that heat,
moisture, and the '' shuffling of atmospheric strata" will not explain the
semi-diurnal and other oscillations of the barometer. [Already in 1865,
th~ present writer bad occasion verballS,- to express to several meteorologists and physicists in Europe his conviction that the intricate analytical formu]m deduced by Ferrel in 1858-1860 would eventually be
found to demonstrate these oscillations as a dynamic result of the motion of the atmosphere due to the diurnal and annual variations in the
action of the sun upon it as a whole.-0. A.] (Nature, xxrn, p. 557. )
\

IX.-S1 0RMS.
1

The idea propounded by Mr; Oliver that the axis of a cyclone is inclined is no new one, and is controverted by E. D. Archjbald, who also
quotes Ley and Perre! as showing that it is far more probable that the
axes are inclined a little forward. (Nature, xxvr, p. 222.)
Mr. Adams is preparing to communicate by telescopic signals between
Mauritius and Reunion, a distance of 134 mile~. He uses a heliostat by
day, and a petroleum lamp with a :flat wick by night. With this method
of signaling, if successful, it will often be possible to telegraph tho
approach of the cyclone twenty-four to thirty-sh: hours before it has
reached Mauritius. (Nature, xxvr, p. 612.)
An interesting popular article on tornadoes in Nature, after alluding
to some characteristics of these storms in America, makes the following
remarks relative to similar storms in England.
In ex~mining cyclones phenomena occasionally present themselves
which strongly suggest the idea that they include within their circuit;
as an independent meteor, the whirlwind or the tornado, the phenomena
in question being most frequently met with in those cyclones which present, in close continuity, masses of air differing very widely from each
other in temperature a~d humidity. Of such cyclones the great storm
of October 14 last appears to be one. On that occasion the changes of
temperature and humidity were sharp and sudden, particularly from the
Grampians to the Cheviots, the great fall occurring when the wind changed
to northward-. As we have· already stated (Nature, xxrv, p. 585),
off the Berwickshire coast the darkness accompanying the changes
of wind, temperature, and humidity was denser and more threatening
than elsewhere, and almost simultaneously with the approach of these
changes a hurricane, or rather tornado, broke out with: a devouring
energy which bore everything before it. The tornado character of th&
storm /off Eyemouth is shown by the accounts of some of the surviv2rs, /
who describe the wind as blowing straight down from the sky with an
- impetuosity so vehement and overmastering that the sea for some extent was beaten down :flat into a stretch of seething foam by the wind,,
while outside this tract the waves seemed to be driven up to a height
absolutely appalling, which in their turn engulfed many of the boats
yet remaining. Similar seas, with level wastes of seething foam, bounded
immediately by waves of a height and threatening aspect never before
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wjtnessed, we.re encountered by several wen.appointed steamers out in
tbe middle of the North Sea during this storm, thus confirming the observations of the Eymouth :fishermen. These facts seem to point to
one or perhaps two tornadoes wi.th slanting columns, the terrific force of
the gyrations of whose lower extremities played no inconspicuous part
in the devastation wrought during the continuance of this memorable
storm. (Natitre, xxv, p. 157.)
J. A. B. Oliver, of Glasgow, in a note on the frequency of hail.storms
in Great Britain, gives 1the following data:

Months.

Farmer's
Insurance
Institute,
annual av.
erage.

Giddy's total Thomson's
Dalton's
in tweuty. relative pro·
total in fi~e
years of"ob· one years at
portions.
Penzance.
ser-ation.

Winter ........•..................•...........................·......................... .
.January . .. . . . . . . . . . ... . . . . . . . . . . . . . . . . . .
0
11
23

Spit::t?:~::::::::::::::::::::::::::::::: ............~ .............:............::.
~~iL. _·.·.·.·.::: :::::: :::::~:::: ::: :::::: ::

;

2
1f
~
Summer . ..................................•.........••..........................•...•..
June ..... ................. ...... ........
10
6
5

Aut;11~_;
·t·::::::::::::::::::: :::::::: ::::::: ........... ~~2.............;6 .............~.5
September. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
October .... ...........•............. ·. ....
November.... . ... . ...... ...... ....... .. .
December....... . . . . . . . ... . . . . . . . . . . . . • . . .

0
0
0

7
7
13

45. 5to 54. 5
29. 5 to 70. 0

22. 0 to 78. 0

3. 0 to 97. 0

17
22
43

From a comparison of these tables we see that Dalton, Giddy, and
Thomson agree in making winter the season of maximum haiJ.faU, while
t he insurance statistics point to the opposite conclusion, the hail.storms
in June and .July being much in excess of those in the other months of
the year. Oliver strongly suspects that Dalton, and other observers
who have arrived at similar results, included in their enumeration of
hail.falls, what we may call, in absence of a better name, winter hail. It
is very unfortunate that the word "bail" bas, in our language, been
used to denote two entirely different phenomena, the French grele,
or hail proper, and gresil, or tha,t small, round, powdery snow which
often falls towards the end of a snow.storm and in the early part of a
very frosty night. Gresil bas nothing in common with grele. The one
falls exclusively in winter, and the other, perhaps, as exclusively in
summer. (Nature,. June 30, 1881, xxrv, p. 190.)

X .-a

ATMOSPHERIC ELEOTRICTY; b TERRESTRIAL MAGNETISM; O
GROUND CURRENTS; d AURORAS.

In the first lecture at the South Kensington Museum on solar physics
by Profes or Stokes, October, 1881, he suggests some new views in regard to atmo pheric electricity. He says:
'' here shall we get tLe electromotive force sufficient to send a dis·
charg hrougb 50, 60, or &0 miles of atmosphere, such as occurs in the case
of th auroral treamers 1 l\Iea urements made upon the Atlantic cable
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:indicated an electro-motive force equivalent in extreme cases to six
Daniell's cells. But a few hundreds of Daniell's cells would be quite in-sufficient to explain the auroral discharge. There is, however, one instance of electric phenomena · where we have tremendous _tensions to
deal with; and atmospheric electricity of tension sufficient, as in ordinary lightning, to strike across a mile of air at ordinary density would :
probably be competent to strike across many miles of rarefied air. It
-has long since been remarked that displays of aurorre seem in some way
-0r other in high latitudes to take the place of thupder-storms in low
latitudes. Well, then, I will explain what I imagine takes place. I do
not enter into any speculation as to the cause of atmospheric electricity.
We know as a fact, from it.s manifestation, that it exists, and that is
sufficient for my purpose. Suppose, now, that the air, especially the
higher portions of the air, over a large tract of country, say to the
. north of us, were more or less highly electrified-positively or negatively
as the case may be-we will suppose positively·; if the electric tension
were sufficient, we might, since dense air is a non-conductor, have a
discharge taking place in the higher regions of the atmosphere where
the air is rarefied, and accordingly opposes less· resistance to the change.
·" In the ·figure the great circle P E p e is supposed to represent a section of the earth by a plane passing through its center. Thi~ faint shading outside represents the atmosphere, the height of course being enormously exaggerated .

•

/

Meridian section of the Earth.

"Suppos~ in some way or other a portion of ; he upper atmosphere, as
C, got considerably charged positively or negatively, say positively, it
would act by induction on the earth below. The opposite electricity,
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negative in that case, would be accumulated underneatll, as at c, and
this portion of the earth would form, as it were, a portion of a Leyden
jar, the lower atmosphere being the dielectric or glass of the jar, the
upper atmosphere being partly the dielectric and partly also the charged
coating. It would be represented more precisely by an imaginary coating outside, composed not of tin-foil but of some badly conducting substance. The positive electricity about O would be bound down in part
by the negative electricity about c, which it induces. In another portion of the atmosphere-it may be at some considerable distance from
the former-you may have the atmosphere charged in an opposite way;
and of course if this were negative there would be induced positive
electricity below, or it might be that the whole of the atmosphere from
0 to D is charged positively; but at D the negative charge is much
feebler than at 0. The end result would be the same, but for facility
of ' explanation I will suppose that the upper portion in one place is
actually charged with electricity of the opposite kind to what the charge
is at the other. If the tension were sufficient then there might be a
strikmg across of the electricity of this name in the atmosphere from
C to D, and in the earth in the reverse direction. Compared with the
atmosphere the earth would be an exceedingly good conductor, so that
the electro-.motive force concerned in sending currents from one part of
the earth to another would be, comparatively speaking, trifling, and
therefore the electro-motive force represented perhaps by a few scores
of the elements of Daniell's battery. Thus, then, in atmospheric electricity we appear to have the tension requisite to send the discharge
through a considerable space of rarefied air. Now, if a discharge took
place, and if it were night and the sky were clear it would, at least
where sufficiently concentrated, be visible to us just the same way as
the discharge passing through the exhausted tube is visible by the
light it produces. It would produce in fact an aurora. The air is not
a comparathiely good conductor., like a thunder-cloud, from which a
great quantity of electricity strikes in one moment, but is a bad conductor, so that the electricity can pass only in a spitting sort of way. •
We may conceive here that we have a sort of double current, yet not
forming a complete circuit; nevertheless a discharge would go on nearly
of the same nature as if the circuit were complete, and the electro-magnetic e:ffeet of such a discharge on the magnetic needle would be nearly
the same as that of a circuit complete.
"Now, if there only be a sufficient quantity of electricity, we have here
the elements necessary for producing a disturbance of the magnetic
needle. Moreover, those disturbances, as the instruments show, are of
the most fitful and apparently capricious character. They resemble in
that the fitful character of electric discharges through air. I need
hardly ay, according to this theory the earth current consists in the
return currents produced by the taticaUy-induced charge on the surface of the earth, induced by the charged atmosphere above. When
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there is a, neutralization of the electricity from one part to another of
the atmosphere above, the induced electricity in the earth is set free,
and we bave earth currents to bring about a redistribution of the electricity on .the surface of the earth.
"It seems to me that this theory not only accounts' for the connection
between the phenomena (which, however, could otherwise be accounted
for), but enables us to conceive how it is that electricity strikes across
such enormous distances in the upper regions of the air, and I think
further it will account for some inte~esting features of that electric discharge which, no doubt, constitutes the aurora.
,; If there is reason to believe that when the sun is in a state of special
activity as to vertical currents and sunspots there is then an increased
radiation from it, it may be well that the meteorology of the earth is affected by the changes which take place at the surface of the sun, but
the meteorology of the earth forms an extremely complicated problem."
(Nature, October, 1881, xxrv, pp. 616-18.)
S. H. Freeman communicates to the American Journal of Science .the
result of some experiments on the production of electricity by evaporation; his results are adverse to the theory that any sensible amount of
atmospheric electricity can have been produced by evaporation on the
earth's surface. (American Journal of Science, June, 1882~)
Captain Kerr states that in the severe storm on the Firth of Forth in
November, 1881, his vessel was enveloped in a dense shower of hail and
electrical discharges. .At one time a series of clear balls of lightning,
resembling a chain, was observed immediately over the ship, and was
succeeded by an explosion in the funnel of the steamer, followed by balls
of fire running along the bridge and bounding off into the water; the
engine room was filled with smoke, and it would seem as though the
lightning had passed down the funnel. (Nature, xxv, p. 125.)
Mr. Oruls has communicated to the Paris ..Academy a memoir on the
variation in the annual number of thunder-storms at Rio Janeiro during
1851 to 1876; he finds a close correspondence with the frequency of solarspots. (Nature, xxv, p. 24.) .
J. Moir states that on February 18, 1882, in ..Aberdeenshire, Scotland,
a severe storm was followed by a specially dark cloud and "a vivid flash
of lightning close at hand, but without thunder. At the same time I
found myself enveloped in a sheet of pale, flickering, white light. It
seemed to proceed from every part of my clothes. I found it impossible
to shake oft' the flickering flames; when I walked on they continued with
me for two or three minutes, disappearing only when the violence of the
blast was somewhat diminished." The great variety of methods of
manifestation of atmospheric electricity makes it desirable that some
one should collect such descriptions as the above and contribute to theelucidation of the subj ect. (Nature, xxv, p. 410.)
Additional cases of similar phenomena are given by two .other correspondents in Nature, xxv, pp. 427 and 484.
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G. M. Whipple communicated to the British Association the results
of observations ofatmospbericelectricity'atKew Observatory during1880
The author, having spoken about the work already·done, stated that he
had devised a modification of Professor Everett's method, and bad constructed a glass scale by means of which curves could be tabulated with
great facility. They had commenced tabulating and discussing the
accumulated records, and he was able to state some of the facts derived
from the cu,rves of 1880. Having determined the atmospheric tension
for every hour during the year when measurement of the trace was
possible, the diurnal, monthly, and annual variations were completed.
The maximum tension occurred in January and March; the minimum in
August and September. During summer tbe tension is greatest with
an east wind and lowest with a north wind. In winter the tension is
greatest with north and northwest winds and least with southeast
winds. (Nature, September, 1881, xxrv, p. 491.)
A report bas been published by Messrs. Spon & Co. of the lightningrod conference which bas been in session for three years, and which has
collected an enormous mass of information. The conference was formed 1
by delegates from tlie Meteorological Society o.f London, the Royal Institute of British A.rchitects, the Society of Telegraph Engineers, and
the London Physical Society. The report will contain a simple code of
· rules for the erection of lightning-rods, which any ordinary individual
will be able to understand. (Nature, xxv, p. 184.)
Professor T~it, in the course of a lecture on thunder-storms, referring
to the beneficial effect of a large number of well-grounded, sharp-pointed
lightning-rods, stated that they afford absolute protection against ordinary ljghtning; thus until lightning-rods became common in Pietermaritzburg, t,hat town was consta:ntly visited by thunder-storms; they
still come as frequently as ever, but they cease to give lightning fl.ashes
whenever they visit the town, and begin to do so as soon as they have
passed over it. (Nature, xxn, p. 365.)
Mr. W. H. Preece read a paper before the British Association for the
Advancement of Science, On the best form to give to lightning-conductors.
The question was whether the lightning-conductor should be a solid
rnd or tubular or flat. Experiments made by beating and deflagrating
wires through the different conductors left no,doubt that intense discharges do obey the law of Ohm, and therefore that the additional surface of flat and tubular conductors is of no advantage in their conductivity. (Nature, xxn, p.· 446.)
R. Anderson called tbe attention of the British Association to the
nece ity for a regular inspection for lightning-conductors. The author referred to a paper of IVI. W. de Fonvielle, "On the advantages of
keeping record of physical phenomena connected with thunder-storms,"
read in 1 72. Nothing, however, has been done by the association
in ·e then. He uot only confirmed the couclusions at which M. de F.on.elle arri ed a to the de irability of collecting such data, but was
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of t.b e opinion that the organization should go furt4er, and arrange
for a regular inspection of all public buildings which had lightningconductors applied. The necessity for this he demonstrated by adducing' a number of striking cases where damage, more or less severe,
had occurred to buildings, even though having lightning-conductors
attached to them. The. cases now cited, he explained, were supplementary to those communicated in .his paper on a similar subject to
the assodation in 1878. (Nature, xxn, p. 446.)
Balfour Stewart, in reference to the subject of terrestrial magnet.ism,
;propounds the fo1lowing working hypothesis: "May there not be a fee.ble magnetic nucleus in the earth around which the great convection
-currents, the trade~ and anti-trades, move, as conductors moving across
lines of magnetic force, and the tendency of which will be to swell up
and sustain the magnetism of the whole earth to the point of saturation 1
If this be granted, then the changes in winds and currents must produce
corresponding changes (diurnal, annual, secular, and non-periodic) in
terrestrial. magnetism, so far as we can observe the latter." He adds
that, with Mr. Dodgson and Mr. Hiraoka, he has convinced himself of
the existence of intimate connection between these phenomena. [The,
same conclusion bas been independently reached by Vines at Havana.]
may look upon the earth as composed of concentric layers: (1) a magnetic nucleus; (2) non-conducting primary rock; (3) the conducting moist.
earth and ocean; (4) the lower dense non-conducting air; (5) the upper
thin conducting atmosphere. . We observe earth currents in layer 3, and
annual discharges or currents in layer 5. The former are apparently
secondary currents induced by magnetic ch~nges; the latter may also
have a similar origin. (Nature, xxn, p. 146.)
In a lecture on solar physics Prof~ssor Stewart stated that · he believed one great cause of weather changes- to be solar variability, in
which we have periods of short length, as well as others extending
over many years.
These terrestrial weather changes, it is sufficiently well known, are
propagated from west to east after they have once appeared.
Again, there are variations in the diurnal declination range which
may be said to constitute magnetic weather.
These are also caused by solar variability, and it is suspected that
they are likewise propagated from west to east, although more quickly
than the well-understood changes of meteorological weather.
It would thus appear to be at least possible that British magnetical
weather of to-day may be followed by corresponding meteorological
weather five or six days hence.
Professor Stewart has made a preliminary trial which induces him
to think that this is the case, and ·that it may ultimately be pm;sible to
forecast British meteorological weather by means of magnetic weather
SOIT\e five or six days previous to it. (Nature, May 5, 1881, xxrv, p. 7.)
Prof. Stewart, in a lecture on the connection between solar and ter-

We
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restrial phenomena, says: "There is more than a general correspondence between these, for it is believed that all inequalities of sunspots,
whether of long or short period, are accompanied by corresponding
changes of declination range, a large rauge invariably accompanying
a large number of spots. Perhaps I ought to say a large range following a large outbreak of spots, for the solar phenomena lead the
way and tlie magnetic change follows after them at a greater or less interval of time. I may add, likewise, that we have some evideuce
which leads us to suspect that particular states of declination range,
like particular states of weather, have a motion from west to east, the
magnetical weather moving farther than the meteorological. From a
preliminary investigation which I have made, I even ·think there may
ultimately be a possibility of forecasting meteorological weather by
means of magnetic weather five or six days before." (Nature, June 16,
1881, XXIV, p. 151.)
Rev. F. Howlett communicated to the British Association for the
Advancement of Science a memoir On the general coincidence between
sunspots activity and terrestrial magnetic disturbance. His object was to
inquire how far solar activity more espe.cially as regards sunspots, is
wont to be accompanied by magnetic disturbance, as recorded by the
automatic declination curves at Kew and Greenwich. The data for
such an investigation were furnished by comparisons instituted between tbe most striking instances of sunspots, gathered out of a long
series of sol~f observations carried on by Mr. Howlett from the year
1859 to the present epoch, and the synchronous conditious of the magnetic curves at the observatories above mentioned.
Ou~ of twenty-four comparisons instituted, the following is the summary of r sults as showing the coincidence of extensive solar activity.
and synchronous magnetic disturbances :
Intensely .... _......... . ..... _. _. . _. . . . . . . . . . . . 5
Very decidedly ........... , . __ . ......... ... _. . . 3
Decidedly .......·. . .... ~ . . . . _. . .... _. . .. _.. _. 9
Moderately ..... _.................... _.... _.. _. 3
Negatively (no spots, no storms) ................ 1
- 21 affirmatively.
Questionable .................... _...... ~.. . . . . 1
Contradictory . _............................... 2
3 contradictory.
24Thu , then, from the data collected it would certainly appear that
marked periods of olar activity are wont to coincide with marked peri d of terre trial magnetic disturbance; but yet from a careful compari on of the day and hours of the magnetic records appealed to it
al o appear d hat he di turbances were manifested in variou way ,
n t only a r gardec1 the extent of the magnetic excur ions of the
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needle, the rapidity of the oscillations, or the persistency of the more
moderate disturbances, but also they were found to follow at considr
erably different intervals after-the commencement of the observed
solar outbursts. (Nature, 1881, xxrv, p. 400.)
Prof. W. G. Adams, in a study as to the orig'in and nature of magnetic
di~turbances, chose the month of March, 1879, for a comparison of the
photographic records of magnetic disturbances, and records for the
~hole month were sent from Lisbon, Coimbra, Stonyhurst, Vienna, St.
Petersburg, and Bombay in the northern hemisphere, and from Melbourne and Mauritius in the southern hemisphere. He finds that an
inductive action equivalent to a change of position of the north magnetic
pole towards the geographical pole would account for the changes recorded at these places.
In attempting to explain the disturbance of March 15 by currents
of electricity or discharges 9f statical electricity in the air above the
needles, we must imagine that at first there is a strong current from
the southwest over St. Petersburg, from the west over Vienna, and
from the northwest over Kew and Lisbon; that at Mauritius this current is from the north, and at Bombay from t.he south. Thus we must
imagine that a current of electricity passes down from the northwest
to the southeast, going on towards the east over Vienna, and towards
the northeast over St. Petersburg. This must be kept up very much
along the same line throughout the first part of the disturbance, and
then the current must be altered in strength in the same manner at all
stations.
The study of the great storm of August 11 points rather to solar action as the cause of this disturbance. In the storm of March 12 these
magnetic changes are so large as to be quite comparable with the earth's
total force, so that any c;mse which--is shown to be incompetent from
the nature of things to produce the one can hardly be held to account
for the other. (Nature, 1881, xxrv, p. 492.)
W. Ellis has compared with the Greenwich records lithographed
copies of the photographic traces made at Zi-ka-wei (lat. 31° N., long.
122° east) of the declination and horizontal force magnets, extending
from August 11 to 14, and from August 17 to 20, 1880. Some particulars of the comparison are as follows (Greenwich time is used throughout):
A general examination of the two sets of curves shows tha,t the
disturbances were usually greater in magnitude at Greenwich than at
Zi -ka-wei. Comparing the cur.ves in detail, it is found on August 11,
at 10.20 .A.. M., after a quiet period, the declination and horizontal force
magnets at Greenwich both made a sudden start, which was the commencement of a magnetic disturbance lasting until midnight. An apparently equal horizontal force is shown on the Zi-ka-wei curves, oc-curring in declination at 10.12 .A.. M., and in a horizontal force at
10.20 a. m. (as near1.y as the small scale on which the curves are drawn
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will allow measures to be made). This :first motion was to decrease
the west declination and increase the horizontal force at both places. .A
bold motion in the two Zi-ka-wei curves at 11.30 A.. M. (increase of dee- .
lination, decrease of horizontal force) has corresponding decrease of
horizontal force at Greenwich, not accompanied, however, by much mo-tion in declination. .And of numerous :fluctuations occurring at Greenwich, between noon and midnight of the same day, some appear to
correspond with motions at Zi-ka-wei whilst others do not.
.A calm state follows at both places until near noon of .August-12 ..
' Upon this day at about 11.40 A.. M. the magnets at Greenwich madea further start, and until 4 P. M. the movements were large. A corro
sponding start is also shown in both the Zi-ka-wei curves, commencing,
according to the register, some ~inutes sooner than at Greenwich, the
movements following being similarly large. .Afterwards, nntil 6 A.. M.
of August 13, considerable oscillation was nearly continually shown at
Greenwich, there being especially a large change of declination between
7 and 9 P. M. (.August 12); but there is no strongly marked motion at
the latter· ti.me at Zi.-ka-wei, and the changes throughout are much
•smaller than at Greenwich. Later, on A0.gust 13, further oscillations
occur at both places, but the separate motions are in no particular
accordance. This period of disturbance seems to definitely come to an
end at both places at 6 A.. M., .August 14.
.A period of quiet is broken at Greenwich .August 18, at 1.45 P. M.,.
by a sharp though small movement both in declination and horizontal
force (increase of both). There is a corresponding sharp increase
(after quietude) of horizontal force at Zi-ka-wei, but no change of declination. .A bold increase of declination and decrease of horizontal force
at Greenwich, 7 A.. M. of .August 19, is accompanied by a similar decrease of horizontal force at Zi-ka-wei, but with little change of declination. Bolder changes occur at the latter place at noon, but with
comparatively small change at Greenwich. The magnets become quiet
at both places at or near midnight, August 19.
The general result of this comparison of Greenwich and Zi-ka-wei,
curves appears to be that, after a quiet 'period, the first indication of a
disturbance, if sudden (it need not be large), occurs simultaneously or
nearly so at both places,'but that during the continuance of disturbancethe oscillations of the magnets seem to be so locally modified that it
becomes difficult to trace correspondence: some movements appear to
corre pond and some not. .A strongly marked bend in the trace at oneplace may appear, as it were, stunted in that at the other place, or may
not be perceptible at all. The disturbances appear to die out at pretty
much the ame time at both places. .All this confirms very much what
Mr. Whipple bas pointed out as regards Melbourne. (Nat1ire, xxu,
p. 558.)

M. Dechevrens of Zi-ka-wei, in some remarks which accompany theAheet of curve , notes that the disturbance of .August 11-14 is the great,-
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est experience since the establishment of photographic registration at
Zi-ka-wei in the year 1877, and be considers that the changes then ob-, served (t,hose ofvertical force included, of which he gives no curves) are .
similar to such as would be produced by a powerful magnet placed in
a certain q.efined position. It may perhaps be here pointed out that _
the results given by the astronomer royal in bis paper, "First Analysis
of One Hundred and Seventy-seve~ Magnetic Storms" (Phil. Trans. for
1863), appear to give no support to a theory of this kind, and indeed
seem conclusively to show that at Greenwich the obs(U'ved disturbances
cannot be accounted for in any such a way.
It should be added that M. Dechevrens reports also that strong earth
currents were experienced on August 11 and 12, on the submarine telegraph lines conn~cting Shanghai and Nagasaki and Hong-Kong, as well
as on· the land lines in Japan, so much so that correspondence was frequently interrupted, but that no interruption appears to have been
experienced on the occasion of the generally smaller magnetic disturbance of August 18. (N aturc, 1880, xxnr, p. 33.)
/
Admiral Mouchez has resumed magnetic observations in subterranean chambers at the Paris Observatory. The apparatus will be selfregistering by photography, but direct observations will also be made
with the old instruments used by Arago. (Nature, x.xvr, p. 207.)
Professor Nipher of Saint Louis has investigated the peculiar distrilmtion of magnetic phenomena in Missouri. In explanation of certain
abnormal phenomena originally observed by him in l 878 he finds
that the irregularities are not due to minute local causes, but that the
perturbing force disturbs the declination of the magnetic needle over
an area of 50 or 100 miles square. Thu~ the line of 8° E. crosses the
Missouri Valley in a SW. direction and then bends abruptly to the
NE., recrossing the Missouri, and after a wide detour crosses the river
again for the third time and returns to its SW. direction. (Natitre,
xxv, p. 40.)
.
W. H. Preece, in a valuable historical paper on telephony, says : "The
discovery of the telephone has made us acquainted with another phenomenon. It has enabled us to establish beyond doubt the fact that
currents of electricity actually traverse the earth's crust; -the tl.Jeory
that the earth acts as a great reservoir for electricity may be placed
in the physicist's waste-paper basket. A telephone circuit when in connection with the earth gives distinct evidence of every visible flash of
lightning, however far off the thunder-storm may be. No differrnce in
time has been observed between seeing the flash and hearing the crash.
There are certain natural currents flowing through the earth ; they are
called earth currents, and at times acquire such considerable energy
that with a telephone pressed to the ear, I have been told, although
I have not experienced it, the noise made is very near." (Nature, xxvr,
p. 518.)
Professor Stokes, in some remarks on his admirable lectures on atmos-
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pheric electricity and solar physics, recalls attention to the important
papers by Barlow on earth currents in the London Philosophical Transactions for 1849. (Nature, xxv, 30.)
A. J. S. Adams, from observations of earth currents from 1866 to 1882,
concludes that these are subJect to a diurnal period, dependent upon the
position of the moon and the sun, similar to the ocean tides. (Nature,
XXIII, p. 424.)

One of the best-marked magnetic storms occurred through out the globe
on April16 andApri119, 1882. Mr. W. EllisoftheRoyalObservatory,
Greenwi6h, b'as compared together the full photographic traces made
by the self-recording apparatus at that place and at Toronto. He finds
that the times or moments of the commencement of the disturbance
are in one case two minutes earlier at Greenwich, but in the other case
one minute later, inuicating that such disturbances are simultaneous at
widely distant localities. (There is no evidence that the time-scales
of the photographic sheets are reliable to within a minute, or can be
read off to within less than a minute. The question of simultaneity will
be more thoroughly settled if the International Polar Commission succeed in their proposed effort to look sharply after the seconds.) (Nature,
xxvr, p. 175.)
Mr. Scuderer has established at Tortosa a simple arrangement of wires
stretched between two houses ang connected with telephones and galvanometers, RO that he observes both ground currents and atmospheric
electricity, whether due to condensation of aqueous vapor or to lightning discharge, or the action of the wind or other occult causes. (Nature,
xxv, 23.)
Warren de la Rue and H. W. Miiller have continued their elaborate
researches into electric discharg~s in vacuo, aBd present some of their
conclusions as to the nature of the auroral light as follows: "Our experiments on the electric discharge, which have already been published
in the Philosophical Transactions and the Proceedings of the Royal
Society, enable us· to state with some degree of probability the height
of the aurora borealis when its display is of maximum brilliancy, and
also the height at which this phenomenon could not occur on account
of great tenuity of the atmosphere.
'' In Part III of our Electric Researches (Phil. Trans., Part I, vol.
171) we have shown that the least resistance to the discharge in hydro.gen is at a pressure of 0.642 millimeter, 845 M; * after this degree of
exhaustion bas been reached, a further reduction of pressure rapidly
increa es the resiEitance.
"Although we have not experimentally determined the pressure of
lea t re i tance for air, we have a=-certained that while the discharge occurs in hydrogen at atmospheric pressure between disks 0.22 inch distance, they require to be approached 0.13 inch to allow the discharge to
*[Mis about -n1n, of a millimeter.]
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take place in air. We may therefore assume that the pressure of least
resistance for air is (0.642 x 13)+22 = 0.379 millim., 498.6 M.
"At a height of 37.67 miles above the sea-level, the atmosphere would
have this pressure (neglecting change of temperature), and therefore the
display at this elevation would ·be of maximum brilliancy and would be
visible at a distance of 585 miles.
"The greatest exhaust that we have produced, 0.000055 millimeters;
0.066 M, corresponds to·a height of 81.47 miles, and us 11,000 cells failed to
produce a discharge in hydrogen at this low pressure, it may be assumed
that at this !ieight the discharge wouid be considerably less brilliant,
especially in air, than that at 37.67 miles, the height of maximum brilliancy.
"At a height of' 124.15 miles the pressure would be only 0.00000001
millimeter; and it is scarcely probable that an electric discharge would
occur with any potential conceivable at such a height.
"The color of the discharge varies greatly with the tenuity of air
or other gas with the same potential. Thus in air -at a pressure of 62
millimeters, 81579 M, the discharge has the carmine tint which is so frequently observed in the display of the aurora ; thiR corresponds to an
_altitude of 12.4 miles, and would be visible at a distance of 336 miles.
At a pressure of 1.5 millimeters, 1974 M, corresponding to a height of
30.86 miles, the ·discharge becomes salmon-colored, having completely
lost the carmine tint. At a pressure of 0.8 millimeter, corresponding
to 33.96 miles, the tint of the discharge is of a paler salmon-color, and
as the exhaust is carried farther it becomes a pale milky-white. The
roseate and salmon-colored tints are always in the vicinity of the positive
source of the electric current; the positive luminosity fades away gradually, and frequently becomes almost invisible at some distance from
its source. The discharge at the negative terminal in air is always of a
violet hue, and this tint in the aurora indicates a proximity to the negative source.
"The following table, with the exception of pressure 0.00000001 millimeter, exhibits deductions from actual observations:
Pressure.

Pressure.

Height.

Distance
visible.

Millimeters.

M.

Miles.

0: 0000001
0. 000055
0. 879
0. 800
1. 000
1. 500
8. 000
20. 660
62. 000
118. 700

Miles.

o. 00001
0. 066
499. 00
1058. 0
1816 0
1974. 0
8947. 0
27184. 0
J8lu79. o
56184. 4

124. 15
81. 47
87. 67
88. 96
82. 87
30.86
27.42
17. 86
12.42
11. 58

1,061
860
585
555
546
529
499
403
336
824

Remarks.

No discharge could occur.
Palo and faint.
Maximum brll.mmcy.
Pale ·salmon.
Salmon-colored.
Do
Carmine.
Do
Do
Full red.

"It is conceivable that the aurora may occur at times at an altitude of
a few thousand feet." (Nature, 1880, xxn, pp. 33, 34.)
H. Mis. 26-28
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W. S. Jevons, after describing the five auroras of August as Sl~en bJ
him in Norway, adds: After thinking the matter over for three months,
and comparing the auroral coruscations above described with the exquisite discoveries ofl\fr. Crookes, taking into account also some remarks
in the article on auroras in the new edition of the" Encyclopredia Britannica," I venture to make the suggestion that these coruscations a,rise
froi:n highly tenuous matter (in what Mr. Croo~es calls the radiant state)
projected through the higher part of the atmosphere. It is not possible
in words to give an impression of such a phenomenon in the least degree
approaching to that naturally acquired by watching it un9er favorable
circumstances for several hours. My belief is that, during the auroras
described, puffs, as it were, of radiant matter were discharged at a great
elevation above the earth's surface, and the luminosity of these puffs
perhaps arises from conflicts between the projected molecules and those
already spread about the almost vacuous space. The arch and most of
the streamers probably belong to a lower, though still a very high part
of the earth's atmosphere; but certain of the streamers, as well as
patches of luminous matter seen on the night of the 13th, certainly exist in the lofty regions through which the radiant matter is projected.
The explanation of the streamers must ·p robably be approached through
tbat of the coruscations, but they are effects of a very different kind.
(Nature, December 16, 1880, xxnr, p. 149.)
Prof. W. G. Adams, in a suggestive lecture on magnetic• disturbances,
auroras, and earth currents, is almost entirely confined to the results of
British work. With regard to the aurora he seems to teach that its ultimate cause must lie in the changes of the sun's magnetism, and in
titles of the oceans of air above us. The existence of such aerial tides,
due to the attraction of the sun and moon, has never been recognized
by meteorologists, and it would seem necessary for Professor Adams to
establish this hypothesis on a firmer foundation. (Nature, xxv, pp.
65-71.)
Dr. Spottiswoode, at the conclusion of one of his brilliant lectures on
matter and magneto-electric actions, concludes as follows: "We may even
carry the suggestion of a resistance of the second kind a little further, and
suppose that there is a resistance due to the passage of electricity from
a medium of one density to another, or from layer to layer, of different
degrees of pressure. And from this point of view we may regard the
strim as expressions of resistance due to the varying pressure in di:fferent parts of the tube. Into the question, whence this variation of pressure, I am not, at present, prepared to enter; it must suffice for this evening to have shown that the conclusions which we have drawn from our
experiments are not in disaccordance with other known phenomena of
the electrical di charge.
"Before clo ing I would point out that these laboratory experiment
are not unsuggestive in reference to larger questions. It bas long been.
and t ill i 'a di puted que tion whether a di play of the aurora borealis
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ever takes place at any considerable elevation above the earth's surface.
On the one hand observations are cited giving a not unfrequent elevation of nearly 200 miles, while, on the other, experiments with vacuum
tubes appear to limit the range to less than forty miles. The observation is, perhaps, a doubtful one at best; it is not easy to fix the position
of so faint and flickering a phenomenon, and it is perhaps even more
difficult to identify a particular phase of it, when seen from two distant
positions;' (Nature, xxv, p. 543.)
J. R. Capron, in some remarks on the aurora and the spectrum, says:
"I again plead the necessity for spectrum observation; it is certainly
possible that some gas may exist in the upper regions of the aurora
giving rise to the citron-perhaps to the red-lines, but it still remains
an unexplained fact that such a gas has hitherto failed to be recognized
in any other body, celestial or terrestrial. The electrical -discharges in
vacuum tubes, as tested by Professor Stokes' prism and slit, no more
represent the aurora than did the cirrus cloud illuminated by the light
of the moon. I would invite all spectroscopists armed with suitable
instruments, persistently to retain accurate micrometer readings of the
aurora spectrum. The approximate places of the lines are pretty well
established; but their actual length of wave positions is much wanted.''
(Nature, xxv, p. 53.)
Nordenskjold, at the Vega winter quarters, observed but rarely any
brilliant aurorre, but the more remarkable phenomenon consisted in a,
luminous halo-like arc, not distributed into rays, and characterized by
its feeble brilliancy as well as by the remarkable quietness of the whole
phenomenon; this was nearly always visible on the northeastern part
of the horizon, its summit being at an altitude of from 5 to 12 degrees.
Hour after hour and day after day this arc remained unchanged; figuratively it was accompanied by one or several exterior arcs. His observations and m~asurements have led him to the following conclusions as
to the nature of aurorre: "Our globe," he says, "even during a minimum aurora year, is adorned with an almost constant crown of light,
single, double, or multiple, whose inner edge was usually, during the
winter of 1878-'79, at a height of about 0.03 radius of the earth above its
surface; whose surface was som:ewhat under the earth's surface, a little
north of the magnetic pole, and which, with a diameter of about 0.32
radius of the earth, extends in the plane · perpen.dicular to the earth's
radius and passing through the center of this luminous ring." (Nature,
XXV, p. 321.)

Nordenskjold concludes that there are five different regions situated
around the aurora pole where the glory would appear under quite different aspects. In the first circular region within 8° of the aurora pole,
the glory is visible only as a luminous mist or a very low bow ·in a
directiou opposite to the aurora pole. In the second region between so
and 16 ° region, the .common ring of aurora must be seen as a luminous bow, the upper :part of which is opposite the aurora pole. In the third
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region between 16° and 20° region, the common arc must be in the zenith, but this light is so small in comparison with the ray aurora, that it
must draw but little attention. The fourth region is a belt between 20°
and 2so distant. Here the aurorro usually begin with a luminous bow
in the magnetic north, out of which spread radiant beams either into
free space or to another ring. The fifth region lies between 28° and 36°
distant; the interior circles of the glory are not seen in this region.
(Nature, xxv, p. 372.)
Weyprecht, shortly before his death, published a "·Pactical Introduction to the Observations of .A urorro," &c. (Vienna, 1881), in which he repeats the important classification of auroral forms given in bis N ordlichtBeobachtungen. For observations on the altitude of aurorro, with a view
to calculation of height, he recommends a simple instrument, consisting
of a tube with an eye-piece, movable in a magnetic meridian, and with
an altitude circle reading to f 0 • The. tube must be attached to the
end of the axis, so as to be capable of sweeping the entire meridian.
The observations should "'1e repeated at short and regular intervals, and
both the upper and lower edges of the arches should be observed, thus
giving at once the mean altitude and breadth of the bands. If the
"dark segment" is visible, its mean height and the azimuth of its summit must be observed, as it probably indicates the direction of the origin
of the aurora. If a corona is formed the approximate position of its
center must be observed. Another method of determining the position
of the corona is by measuring the direction of the rays of which the
arches are formed. This is best done by measuring their inclination
from the perpendicular in two azimuths 90° apart. If the tube we have
mentioned be provided with an azimuth circle and cross-wires in the
eye-piece, with a position circle reading to i 0 , this is readily accomplished, the perpendicular being verified by observation of a plumb
line. (Nature, July, 1881,
p. 241.)
The aurora was remarkably frequent at Stykkisholm, Iceland, during
the winter of 1880-'81. From September 5, when the :first aurora of the
season was observed, to February 28, to which date the observations
have been received, aurorro were seen on forty-five nights, viz, :five in
September, eleven in October, four in November, eight in December,
twelve in January, and five in February, the phenomena being very
brilliant on September 29, December 23, January 31, and February 5.
(Nature, July,1881, xxrv, p. 261.)
Prof. Sophus Tromholt has published the results of a discussion of
839 observations of the aurora borealis, at 132 Scandinavian stations
on 154 nights, between September, 1878, and April, 1879. These observations are classified under four heads in accordance with (1) longitude
and latitude of stations; (2) time of year and age of moon; (3) color,
altitude, and form of streamers; (4) sound. Herr Tromholt consider'
that it may be accepted as certain that the auror3' iB a lo~al phenomenon, circum cribed by narrow limits, and manifested at inconsiderable
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distances from the earth's surface; that the light is generally white and
less often red or green, but in latitudes higher than Bergen it not unfrequently presents spectral colors; and that the accompa,niment of
sound is an indisputable fact. Professor Tromholt still continues his
observations of the aurora borealis, to which he has devoted his attention for many years. It is his·intention to make a catalogue of every
recorded manifestation of the northern light in Norway; and for this
purpose he requests the co-operation of other observers, and will be
grateful for reference to any foreign sources of information, such as
ships' logs, journals, weather tables, almanacs, &c., which might yield
material~ towatds the better elucidation of this phenomenon. (Nature,
XXIII, p. 84.)
Prof. Sophus Tromholt has published a complete catalogue of auroras observed in Northern Greenland from 1865 to 1880. He says that
at Godthaab the aurorre are seen almost exclusively in the southern
sky and very rarely in the north, while at the southern part of Greenland he bas seen more intense aurorre throughout the whole sky. The
number of observed aurorre is directly proportionate to the brightness
of the sky, as shown by the following figures:
Cloudiness . ...
Aurorre. . . . . . .

1.6 1.7 1.8 1.8 .. 3.2 3.3 3.4 3.5
7.0 7.0 5.0 6.0 .... 2.9 2. 7 2.5 1.5

After. reducing the observed aurorre to what they would have been
at a uniformly clear sky he obtains. the following series :
No. solar spots . . • • • 23.5 6.1 18.3 60.1 107.0 133.5 98.6 89.4
No. aurorre......... 86.2 91.3 67.4 80.9 51.7 56.5 32.0 46.0
No. solar spots . . . . . . . . . . . . 51. 7 32.1 11.6 13.5
No. aurorre ....... : . . . . . . . 71.8 97 .O 95.0 102.0

6.8 2.2 16.3
73.0 85.2 83.3

The author finds that the location of the auroral belt is subject to
oscillations moving northward during the -minimum ·solar spots and
southward during the maximum. (Nature, XXVI, p. 130.)
Prof. Sopbus Tromholt has for several years confined himself to the
investigation of auroras, and has published a monograph on that of
March, 1880, as well as a catalogue of those observed in Norway in 1878
and '79. He states that he will occupy Kautokeino (in Finmark, Norway), during the winter of 1882 and '83, in order to make corresponding
observations, and he earnestly advocates the establishment of special
aurora observatories. To this central institute, Drontheim, he would
have all Scandinavian observers reJJOrt regularly. (Nature, xxvr,
pp. 220, 221.)
XI.-a

REFRACTION A.ND MIRA.GE.

b

HA.LOS.

Glasenapp of Pulkova communicates preliminary results of study
into atmospheric refraction. The want of concentricity of sheets of air
of equal density produces a certain variation in. the normal refraction
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given in tbe tables; the surfaces of equal density produce a certain
variation from the normal refraction given in the tables; the surfaces
of equal density being, as a rule. inclined to some degree instead of being
horizontal, and the degree of inclination being submitted to a certain
periodicity during a whole year, there necessarily arises from this cause
a certain correction to be applied to the position of a star, much 1ike that
of the annual parallax and aberration, and which might be-described as
"parallax of refraction." As this correction must obviously affect the
values of the annual parallax and of aberration, it is easy to understand
the necessity of determining its true value with much accuracy. The
values deduced by Glasenapp for the stars of z Ursrn Majoris, z and 0
Draconis, are -0."04, -0."11, and -0."11, which :figures would explain
to a certain extent the negative parallaxes received by M. Nysen (" Nutation der Erdaxe"), and which, respectively, are - 0."03 - 0."05, and
-0."06. _. The whole work of M. Glasenapp on this subject will soon be
published. · (Nature, xxnr, p. 373.)
Professor Tait communicates to the Royal Society of Edinburgh a
· valuable communication on the subject of mirage. He has discovered the
simple assumption as to the law of the variation of density in a stratum_
of air near the earth's surface "'hich is necessary and sufficient to explain the simultaneous appearance of erect, inverted, and again erect images which have been frequently observed, but never before explained.
(Nature, xxv, p. 92.)
Tait, at the subsequent meeting of the Royal Society of Edinburgh,
June 5, communicated the second part of his paper on mirage, in which
he proceeded to investigate more carefully that distribution of atmospheric pressure which would explain the mirage phenomena.
Two horizontal strata of uniform but different densities, separated by
a stratum whose density varies continuously from the one to the other,
were found to give results in close agreement with observation. -That
a, stratum of air should remain of pra.ctically uniform density, through
even a comparatively small height, requires a lowering of temperature
to compensate for the diminution of pressure as the height increases;
but this rate of change of temperature, Professor Tait showed, was not
greater than had been observed in balloon ascents.
With given thicknesses of strata there was a critical minimum distance at which mirage could be obtained. For greater distances there
were three images, two direct and one inverted.
The inverted one was al ways larger than the lower direct one, but
only appreciably so when the distance of the object approached this
critical minimum value, for which the phenomenon known as" looming"
became evident. The second direct image is usually much the smallest, being, except ii't distances near this same critical distance, so small
as to be practically invisible. This seems fully to account for the comparati ely few instances in which the three images have been observed.
Multiple inverted images, as observed by Scoresby, were explained as
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due to thin successive layers of varying density at different heights.
(Nature, xxvr, 167.)
In a third communication on mirage, Professor Tait called attention to
an elaborate memoir by Biot, who had anticipated him in the theory of
the curve of vertices, but had not made any further use of it. Other
points at ·issue between Biot and Tait can perhaps be settled by careful measurements of the dip of the horizon taken at different heights
above sea-level. (Nati,re, xxvr, 264.)
Fonvielle states that during the month of January,1882, a large tract
of country, including Paris, was persistently covered by au obscure
cloud, or nebulosity, such that neither sun, moon, nor stars were visible from the 4th to the 26th. French meteorologists were of the opinion that this was due to a mass of snow suspended in the atmosphere,
but as he entertained a different opinion he determined to test the question by ascending in a balloon, which he did on January 25, when he
found that not a single flake of snow was present, and that moreover
th~ thickness of the cloud did not exceed 1,000 feet, although it rendered the sun perfectly invisible from the earth. When at a height of
900 feet Fonvielie found the earth in its turn invisible, and at the height
of 2,000 feet, the cloud having been passed, and the sun shining in a clear
blue sky, this• nebulous matter appeared to him perfectly homogeneous and without traces of crystals of snow. The temperature within the
cloud was about 41° F., but above the cloud, about 28° F. Hoar-frost
formed on the balloon when above the cl(?ud, but not when within it, an<l
he ascertained that the cloud was really formed of microscopic atoms of
water in a quiescent state, and he thinks that when such atoms are set
in motion they crystallize into minute spiculrn or hairs, and that these
observations go far to explain the formation of" cirrus" clouds. (Nature,
xxv, p. 338.)
Kopp, in reference to Fonvielle's observations of the nature of the
nebulous matter floating over Paris, states that he thinks it more probable that the cloud was formed by small drops of liquid water cooled
below the freezing point, but not crytallized or even solidified until they
come in contact with a solid body, when the surface tension of the drops
is immediately diminished, and crystallization ensues. "We know," he
says, ''from Dufour's observations, that water-drops, if they are not in
contact with solid matter and are floating in a mixture of oil· and 'chloroform, and having the same density, may be cooled down to -10 C.,
and if they are small enough, even to -20 C. Hoar-frost formed during hazy weather and with a temperature below freezing may be due to
the solidification of such drops of mist. (Nature, xxv, p. 385.)
In reply to the above, Ponvielle states that as he saw no signs of a
rainbow he cannot admit that there were any liquid water-drops in the
cloud. (N at1ire, xxv, p. 436.)
Kopp replies to the preceding~ that no rainbow should have been
visible, for the minute particles were not rain-drops, but the minutest.
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fog-drops, such as optical theories show cannot possibly produce rainbows. (Nature, xxv, p. 5J7.)
To this Fonvielle replies that when Kratzenstein, in 1744, advocated
Hall e's opinion with regard to the vesicular state of the particles of fogs
and clouds as demonstrated by the absence of rainbows, be was misled
as subsequent observers have been by the fact that the intensity of reflected light is not sufficient to show the rainbow, and he quotes an
observation by Faye, in 1849, to the effect that an electric or other bright
light thrown upon a natural or artificial cloud will prove a convenient
method of investigating this subject. (Natiire, xxv, p. 529.)
·
In 1872 the present writer sketched out the simple details of a plan
for observing the heights of clouds at night time; it consisted essentially
in throwing a well-defined beam of electric or calcium light vertically
upward and observing from a neighboring station the apparent altitude
of the bright spot visible on the under side of the cloud.
To the preceding, Dr. Kopp says, '' There may be difficulties in the
way of deciding, by direct observation, as to the form of the cloudparticles when their globules are crystals, but since de Saussure and
Waller both record the results of microscopic observations it seems
possible to carry such investigations still further. (Nature, xxv, p. 31.)
The questions at issue between Fonvielle and Kopp ha,~e been investigated by Eloy, a young aeronaut, who, after having made an interesting
balloon ascent on the 7th of May, 1882, at Paris, has proposed a series of
· ascents from La Villette gas works, Paris, in order to .make special observations on the nature, formation, dimensions, movements, and location of clouds. In the ascent of May 7, starting at mid-day, he reached
an altitude of 1,900 meters, where the temperature was higher than at
1,400 meters. He found a southeast current up to 300 meters, and also
again above 1,400 meters, but a northeast current in the interior.
(Nature, xx.vi, pp. 67 ancl 72.)
His subsequent ascent, of May 18th, was made on the eleventh day
of a well-defined period, during which the prevailing wind was almost
without intermission a strong northeasterly breeze which had been
detrimental to agriculture. The sky was clear, deep blue, and the air
cold and dry. A large number of dense, small cumuli, dark, well de lined,
with round edges, were seen carried by with the wind almost without
intermission, except <luring the eclipse, when the weather was magnificent. This period having terminated only on the 20th, by a total
change of wind, the observations taken may be considered as giving
a fair idea of the atmospheric conditions which prevailed during so
many day . These clouds were floating at an altitude of more than 2,000
meter , and very cold, the thermometer having descepded abruptly to
4° and 6° centigrade. When crossing this cloud, the aerial travelers
perceived no isolated flakes of now, but the air seemed illuminated by
udd n light , a. if rays traveling from the sun had been reflected by
minute iey particle . The balloon having ascended to the upper surface
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of the clouds, and travelled during more than an hour out of the view
of the land, the aeronauts were unable to perceive the aureole round
the shade of the balloon, which remained visible during the whole of the
excursion on the upper face of the clouds. I explain this circumstance
by the fact that the cloud was formed by solid water and that the aureole was less brilliant, the same relation between these two phenomena·
existing for luminosity as between halos and rain bows. The aeronauts,
having remained at an altitude of two to three hundred meters from tl.Je
clouds, were unable to perceive the colored rings which were visible
to me and M. Brissonct, navigating only at a few meters above similar
legions of icy particles. It may have also occurred that our friends
were blinded by the light from· the sun, which at four o'clock was very
powerful, and so detrimental to their eyes that before entering the
clouds they were unable to look fixedly at the earth to ascertain their
path. It is the :first time I have heard of aeronauts having experienced
the want of colored spectacles to inspect our planet. (Nature, XX.VI,
p. 89.)
The effect of haze upon the telescopic definition of stars has been observed by G. W. Roy~ton-Pigott. He gives several illustrations of the
extreme steadiness and perfect definition of astronomical objects examined through slight haze, very especially the haze due to the London
fog. He suggests that the effect of haze is apparently to diminish
the intensity of refraction, but the e~planation commonly received is,
we believe, that the haze acts by way of ~qualizing the distribution of
heat, thus diminishing the currents of hot and cold air, to which the
phenomena of scintillation are largely due. (Nature, xxv, p. 77.) .
J ..J. M. Perry comniunicates some data on the fitness of the climate
of Alnwick, in Northumberland, for astronomica.l observations. The
summary for one year (1881) is a&. follows (the review is rather an
instructive one, as showing the great amount of work accomplished by
English astronomers in spite of the climatic obstacles):
Two hundred and twenty-nine nights were completely overcast; 51
were partially so (but of these 4 were too cloudy for observations); and
85 were clear. Thus, 132 nights ought to have been available for observations. Of these the definition on 54 was very bad, on 9 bad, on
14 fair, and on 2 very fine. Wind prevented observations on 16 nights,
frost and snow combined on 15, on 2 frost alone, and on 1 snow alone.
On 16 I was absent from home, and on 3 engaged .. Total, 132. (Nature,
xxv, p. 317.)
XII.-a PERIODICITY .A.ND SUN-SPOTS.

An anonymous writer in Nature gives a table of mean departures of
the monthly temperatures from their normal values for a hundred years
in Eugland. He concludes that those winters which give a mean temperature 3° in excess were immediately followed by +.summers warme1
than usual. (Nature, xxv1, p. 35.)

442

SCIENTIFIC RECORD FOR 1882.

H. C. Fox has investigated the laws which regulate th~ succession of
temperature and rainfall in the climate of London, with the following
results among others:
1. A cold spring is very prone to be followed by a cold summer, a cold
summer tends to be followed by a cold autumn, and a cold autumn bas
a slight tendency to be succeeded by a winter of low temperature.
2. Warm summers are generally followed by warm autumns.
3. JU: no fewer than eight out of the twelve months (that is, in every
one except February, March, May, and October), very low temperature
tenets to be prolonged into the succeeding month.
4. If June, July, August. or December be warm, the next month will
probably be a warm one also.
5. Two months, June and July, tend, when very dry, to be followed
by dry ones. On the other hand, a dry August indicates the p~obability
of a wet September.
6. A wet December is apt to be succeeded by a wet January.
In addition to the foregoing there are also a· few instances in which
the rainfall of certain months appears to be definitely related to antecedent extremes of temperature, and vice versa. Thus:
7. If August or September be warm, the ensuing September or October inclines to be wet. If, on the other hand; September or Novemher
be cold, the succeeding October or December is likely to be a dry month.
8. If February, June, or July be very dry, the next month has a
strong tendency to be warm.
9. If January, March, or April be wet, we may also expect the next
month to be a warm one. But a wet May or July gives a strong probability of cold weather in June or August respectively. (Nature, xxn,
pp. 445, 446.)
Buchan bas published a paper on the diurnal period of thunder-storms
in Scotlan~. There are two well-marked types of thunder-storms, the
one occurring in the summer months, and ha·dng its daily maximum
frequently from 1 P. M. to 6 P. M., and the other occurring in the winter
months, with its maximum from 9 P. M. to 3 A. M. Stations in the eastern division of the country, where the annual rainfall is small or only
of moderate amount, have all, or nearly all, their thunder-storms during
the summer months; whereas in the west, or where the climate is wet
and the rainfall heavy, a very considerable portion of the thunderstorms occur during the winter months, and these ::ire nearly always of
short duration, and are the accompaniments of the winter cyclones of
Northwestern Europe. (Nature, xxn, p. 594.)
In a paper on the secular inequalities in terrestrial climates depending on the perihelion, longitude, ancl eccentricity of the earth's orbit,
read y Rev. Dr. Samuel Haughton, of Trinity College, Dublin, he
show that he two inequalities in question depend upon terrestrial
radiation only, and in no way upon sun heat.
Having noticed that the hottest and coldest times of the day follow
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noon and midnight by an interval, of.ten considerable, and in like manner
that the hottest and coldest days in the year follow midsummer and
midwinter by an interval often of many days, Dr. Haughton saw in .
these facts a close analogy with the diurnal tides, which follow the sun
or moon's meridian passage by an interval of some hours.
Using Ferrel's temperature· tables, Dr. Haughton finds the following
maximum secular ranges of mean annual temperature for the respective zones around the whole earth:
Maximwrn secular ranges.
I

I

Latl~do

10

20
30
40
50
60
70
80

Northern
hemisphere.

Southern
hemisphere.

F.

F.

0.185
0. 375
1.100
2. 065
2. 750
3. 685
4. 610
4. 985
4. 952

0. 185
0. 585
0. 875
1. 110
o. 985
0.710
0. 540

.................
..... . . .... ........

This table shows that the average maximum effect of the astronomical
causes involved in perihelion longitude can never exceed 5° F. in the
northern hemisphere, and barely excMds 1° F. in the southern. The
observed great ranges of climate between the Carboniferous and the
Glacial epochs therefore required some other elucidation. (Nature.,
XXIV, p. 93.)
At the Cincinnati meeting of the American Association for the Advancement of Science, held in August, 1881, Mr. W. J. McKee read a
paper on a contribution to Croll's theory of secular climatic changes.
Mr. Frederick Chambers summarizes the sun-spot studies of Charles
Chambers, Brown, Hill, Archibald, Blanford, and Mildrum, and concludes that the relations with terrestrial meteorology must be studied in
greater detail-which work he has himself undertaken. Commencing
with the daily abnormal barometric variations observed at several
stations in Western India, it was soon found that, as the time over
which an abnormal barometric fluctuation extended became longer and
longer, the range of the fluctuation became more and more uniform at
the various stations, thus leading to the conclusion that the abnormal
variations of long duration affect a very wide area. To test this inference it became necessary to compare the observations recorded at Bombay with those of some distant tropical station. Batavia was chosen,.
and, on plotting the daily observations side by side with those of Bombay, the degree of accordance between them was found to be truly
surprising considering how far the two stations are apart. The monthly
· abnormal variations were then plotted and smoothed down by taking
nine months' means. The. curves obtained in this way for Bombay and
Batavia were then found to be almost identio,al in form, but with this
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very remarkable difference: the curve for Batavia was seen to lag very
persistently for about one rnonth behind the Bombay curve. Similar curves
were obtained for all of Archibald's tropical stations, and for the sun-spot
ones published in Philosophical Transactions, 1870.
The general resemblance of all these curves to each other is very
remarkable; indeed, if the Mauritius curves for the years 1867 and 1868
be excluded, there is scarcely a single prominent feature in any one of
the curves which is not reproduced in the others. It appears, then, that
these long atmospheric waves (if such they may be called) travel at a
very slow and variable rate round the earth from west to .east, like the
cyclones of the extra-tropical latitudes.
A glance at the barometric and sun-spot curves is sufficient to show
that the irregular and frequent fluctuations of pressure are relatively
much larger than those of sun-spots. The prime curves were therefore
still further smoothed, and from this comparison it appears that the
epochs of maximum and minimum barometric pressure lagged behind
the corresponding epochs of minimum and maximum solar-spotted area
at an interval varying from about six months to nearly two and a half
years, or at an average interval of about one year and eight months.
From a comparison with the records of famines in Asia, it appears that
widespread and severe famines are generally accompanied or immediately preceded by waves of high barom,etric pressure.
If the conclusions arrived at from the above comparisons of abnormal
barometric variations, sun-spots, and past famines be admitted, it is
clear that they at once present the mea,ns whereby future famines may
possibly be foreseen. The conclusions are, briefly:
1. That variations of the solar-spotted area are succeeded many
months afterwards by corresponding abnormal barometric variations.
2. That abnormal barometric variations in the tropics travel at a very
slow rate round the earth from west to east, arriving at westerly stations
several months before they reach more easterly ones.
3. That famines follow in the wake of waves of high barometric pressure.
Hence, it follows that there are two methods by which early intimation of the approach of these meteorological disturbances, which are
attended by famines, may possibly be obtained:
1. By regular observation of the solar-spotted area, and early reduction of the observations, so as to obtain early information of current
changes going on in the sun.
2. By barometric observations at stations differing widely in longitude,
and the early communication of the results to statons situated to the
westward. (Nature, December, 1880, xxnr, pp. 84-110.)
E. D. Archibald, remarking on the fact that the British Government
has ent an observer to Leh, India, 11,000 feet altitude, for the maintenance of direct daily obserrntions of the sun's heat, quotes the following
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table of the departures of the annual averages of certain meteorological
elements from their normal values :
'
Mean proExcess of Annualmean .Mean presWolf's temperature
air temper- sure of water clcortion of
No.

Yeal'B,

of black·bulb.

ature.

0

1875 ••.••••••••••• •.··· •.
187d;'_._••••••••• ··-· •.
1877.", •••••••• ··--· .•.•.

17
11
12

mt::::::::::::::::::

6

-.76
-.33
+.19
+.44
-.36

3

0

-.29
-.08
+.17
+.62
-,13

vapor.

oudy sky.

Inch.

Tenth11.
-.03
-.20
+.31
+.09
-.06

-.104
-.017
+.on
+.020
-.014

Meanannual
rainfall,

Inches.
+.306
-.437
-. 21r7
+.566
+.197

The above ·figures are based on the meteorological observations for
the whole of India, and are therefore free from all minor local peculiarities. The meteorological conditions are evidently subject to much more
violent variations than are the solar spots; but Archibald and Professor Hill seem to regard these figures as favoring the hypothesis that
the sun radiates most heat to the earth in the years of· fewest spots.
(Nature, xxv, p. 316.)
·
W. S. Jevons advocates the theory that there is some relation between the solar spots and the commercial crises. He gives in parallel
columns the number of bankruptcies and the corresponding year, as
follows:
Year.

Bankruptcies.

Year.

Bankruptcies.

Year.

Bankruptcies.

1870 .•••••••.••...
1871. •.•••.••.•...
1872 .......•... . ..
1873 .•••••••......

8,151
8,164
8,112
9,064

1874 .............
1875 ...•••.•••.•.
1876 .••••••••••..
1877 ••.••.••.•...

9,250
9,194
10,848
11,247

1878 .••••••..••
1879 •.••••..••.
1880 ••..•.•••..
1881 ...........

13,630
15,732
12,471
11,632

(Nature, XXVI, p. 226.)
Dr. Doberck has made a comparison between annual rainfall (0)
recorded at Markree observatory during forty years and the relative
sun-spot numbers (R) of Prof. R. Wolf. He finds that the following
formula approximately represents the connection between these two
data:
Inches.

C

Inches.

= 46.492 + 0.05946 (R-58·91)

But this result must be considered to be a purely local matter and to
be based upon somewhat insufficient data. The general agreement of
the computed and observed rainfalls is not specially satisfactory. (Nature, XXVI, p. 367.)
Balfour Stewart reviews the results hitherto arrived at as to the
connection between solar spots and terrestrial temperature, pressure,
magnetism, &c., and concludes: We thus perceive how strong the evidence is in favor of some connection between the state of the sun's
surface and terrestrial meteorology, while at the same time it is trnmistaka,b ly indicated by all elements that this connection is of such nature
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as to imply that the sun is most powerful where there are most spots
on his surface. Add to this that the spectroscopic observations of
Lockyer and others tend in the same direction, as well as such acti~
nometric results as we have been able to procure, chiefly through the
labors of Mr. Hennessy, at Dehra-Dhoon and Mussoorie. (Nature,
xxm, p. 237.)
B. Stewart publishes the observations of the height of t,he river Nile,
deduced from a graphic representation of the readings above the zero
of the Cairo nilometer, made every five days during the years 1849 to
1878, whence he deduced the following appro~imate relative quantities
of water discharged by the river each year:
Year.
1849 ................. .
1850 ................. .
1851 ................. .
1952 ................. .
18f.3 . ................ .
1854 . ....... . ... . .... .
1855 .. . ............. ..
1856 · •·············· •
1857 . ....... . ........ .
1858 ................ ..

.Annual
disclrn,rge.
2, 130
2,080
2,077
2,078
2, 4-34
2, 4-25
2,173
2,Hl
2,016
1,736

I

Year.

I 1859 ......... . ...... .
1860 ............... ..
1861. ............. ..
1862 . ............... .
1863 ................ .
1864- ................ .
1865 ................ .
1866 ................ .
1867 ................ .
1808." ............... .

Annual
disohnrge.
1,769
2,098
2,368
2,574
2, 705
2,475
2,229
2,932
2,208
2,003

Y ear.
1869
1870
1871
1872
1873
1874
1875
1876
1877
1878

.... . ... ·..... .
. ............. .
.............. .
..•..•.... ··••·
.............. .
............. ..
.....•• . .••....
··········•····
.............. .
••• - .......... .

.Annual
discharge.
2 284
2: 701
2,718
2,404
2, 1-4-2
2,317
2,463
2,541
1,981
2,240

Stewart formulates the following conclusions:
1. The curve representing the heights of the river Nile and that
representing the dates of maximum height are very like each other, a
maximum height corresponding generally to a late date of maximmn
rise.
2. There is also considerable likeness between the Nile curve and
that for the river Thames.
3. There appears to be a maximum in these curves at or somewhat
after the date of maximum sun-spots, but they have more than one
maximum for one sun-spot cycle.
It would be extremely interesting if this comparison could be still
further extended. (Nature, xx-v, p. 269.)
Prof. Balfour Stewart communicated to the mathematical and physical section of the British Association for the Advancement of Science
a paper on the similarity between meteorological and magnetic weather,
by which terms he designates the -very variable alternations and behavior of the magnetic needles. This is a repetition of a paper read before
the Royal Society, and shows that in July, August, and December the
declination range :fluctuation precedes the corresponding temperature
range :fluctuation by twelv~ days, whereas in February, March, and April
it pre des by only fl ve days.
In a econd paper Professor Stewart deals with a supposed connection
between the heights of rivers and the number of sun-spots. He finds
t hat the Nile agrees with European rivers, and exhibits a maximum
abou t t he time of maximum sun-spots, and predicts that for the cur-
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reut year (1882) the maximnm height of the Nile will be attained somewhat fate in the season. (Nature, xxv1, pp. 448, 449.)
J. P. O'Heilly says: '- So far as I can see there will be a famine in the
Niger River valley this year, as there has been a complete failure of the
first crop from drought, and there has been no chance of putting in the
second crop from the same reason.
".The regimen of the waters of such great rivers as the Nile, the Niger,
and the Congo, both as to quantity and periods of rise and fall, must be
closely related to the meteorological condition of the highlands of Africa,
so little known to us, so extensive, and yet so inaccessible to us for observation. May it not be, therefore, assumed that the comparative and
continuous study and observation of those rivers, as regards their volumes and periods of rise and fall, would be likely to furnish the most
valuable data for the prediction and forecast of weather in Europe i
Thinking so, I have suggested to my correspondent the advisability of
keeping a systematic record of the rise of the river Niger, and, ifpossil>le,
of the water, with a view to their utilization for meteorological purposes."
(lfature, xxv1, p. 597.)
l\f. Brierley, of Port Said, writes that in looking over data of the
rainfall at Bombay and comparing them with the ebb and flow of the
Nile for the corresp~:mding years from 1849 to 1880, inclusive, he was so
struck by the similarity, almost identity, of nw,gnitudes that he was led to
copy them out, side by side. Within a trifling fraction the whole of the annual rainfall at Bombay happens in the months of June, July, August,
and September, during which months also the rainfalls occur in the
head-waters of the Nile.
The great southwest monsoon which sweeps over the Indian Ocean
in summer months produces a like effect in both cases, inducing fertility and plenty alike on the plains of the Concan of India and the Delta
of Egypt. It may be mentioned that the lowest ebb of the Nile always
happens in June, and the highest flood about the end of September and
the beginning of October. Brierley's table includes also Wolf sun-spot
numbers and the barometric departures for India. (Nature, October,
1881, XXIV, p. 532.)
b HYPSOMETRY.

c

GEOLOGY, PHYSICAL GEOGRAPHY, GLACIERS,
HYDROLOGY.

M. Faye has lately published in Comptes .Rendus a remarkable paper
on the physical forces which have produced the present figure of the
earth. After remarking on the use of the pendulum in determining the
figure of the earth from series of measurements of the intensity and
direction of the gravitation force at different parts of the earth's surface, he draws attention to the curious fact that while the direction and
intensity of gravity are affected perceptibly by the presence of hills,
such as Schiehallion and Arthur's Seat, or even by masses as small as

~
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the Great Pyramid of G-izeh, gigantic mountains, such as the Himalayas, and great elernted plateaus and table-lands do not aft·ect the
pendulum-indications in any sensible manner, except in certain cases
where upon elevated continents there appears to be a veritable defect
of attraction instead of the excess which might be expected. Indeed,
the observations are sufficiently striking to seem to point to the supposition that not only under every great mountain, but even under
the whole of every large continent, there are enormous cavities. More
than this, the attractions at the surface of all the great oceans appear too
great to agree with the distribution presumed by Olairant's formula,
which is exact enough for most purposes. Sir G . .Airy's suggestion
that the base of the Himalaya range reaches down into the denser liquid
interior, and there displaces a certain amount of liquid, so that the exterior attraction is thereby lessened, is one which, inherently improbable, fails to have any application in explaining why the attraction above
·the seas should be greater than over the continents. M. Faye propounds the following solution of the difficulty: Under the oceans the
globe cools more rapidly and to a greater depth than beneath the surface of
the continents. .At a depth of 4,000 meters the ocean will still have a
temperature not remote from o0 O., while at a similar depth beneath
the earth's crust the temperature would be not far from 150° C. (allowing 33 meters in depth down for an increase of one degree in the internal temperature). If the earth had but one uniform rate of cooling all
over it, it would be reasonable to assume that the solidified crust would
have the same thickness and the same average density all over it. It is
therefore argued that below the primitive oceans the earth's crust asstimed a definite solid thickness before the continents, and that in contracting, these thicker portions exercised a pressure upon the fluid
nucleus tending to elevate still further the continents. This hypothesis,
M. Faye thinks, will moreover explain the unequal distribution of land
and sea around the two poles; the general rise and fall of continents
being determined by the excess of density of the crust below the oceans,
and by the lines or points of least resistance to internal pressure being
at the middle of continents or- at the margin of the oceans. (Nature,
XXII, p. 206.)

Professor Geikie has made an interesting contribution to the precise
measurement of the rate at which the exposed surfaces of different kinds
of rock are removed in the processes of weathering. The important influence of the atmosphere in geological problems needs elucidation from
all sides, and it occurred to him that data of at least a provisional value
might be obtained from an examination of tombstones freely exposed to
the air in graveyards in cases where their dates remained still legible
or might be otherwise a certained. He accordingly paid attention to
the older burial grounds in Edinburgh, and has gathered together some
facts which have sufficient interest and novelty to render it desirable
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that others should make similar studies as to the preservation and
destruction of such stones. (Nature, xxu, p. 104).
Prof. F. Forel has published in the ".Archives" of Geneva several
memoirs on the variations in the dimensions of the glacier of the Rhone.
and shows that very large changes may be due not to any great varfa,
tions of temperature but to·small changes in the local distribution of
snow and rain. .Again, any change in the latter affects first the thickness of the glacier and eventually 'its length, but the latter effect is
specially felt only when the immense snow-slides that feed the upper
end of the glacier have after a long time worked their way down to the
lower end, so that the location of the end of a glacier and its thickness
depend largely upon the snowfall of fifty or one hundred years ago.
(Nature, :xxv, p. 184.)
Forel has published investigations on the phenomena of glaciers. He
concludes that molecular affinity is constantly operating to increase the
growth of the so-called crystalline grains of the glacier, at the expense
of the water which permeates the capillary fissures; such grains increase
from the size of a small nut at the upper end of the glacier to the size
of a hen's egg at the lower end, the increase· of volume being 4½ per
cent. annually. (Nature, xxv1, p. 89.)
Naturen, for February, 1882, contains an account of the movements of
the Norwegian glaciers during the past two centuries. It would appear
that the vast system of Justedal glaciers have generally been retreating
since 1750, whereas up to that 'time they had been advancing rapidly.
In fact, in general the winters were milder during the latter half of the
last century. At the present time the glaciers are generally advancing
again. (Nature, xxv, p. 449.)
W oeikoff has published an interesting paper on the glacial period
in the last issue of the Zeitschrift of the Berlin Geographical Society
(Vol. xvi, fasc. 3). I.t is well established now that for the formation of
glaciers not only a sufficiently low temperature is necessary, but also a
sufficient supply of moisture in the atmosphere. Thus, at the Woznesen·
sky gold mine, which lies at a height of 920 meters and has a mean tern·
perature of -9° C., but a rather dry climate, we have no glaciers,
nor in the Verkhoyansk .Mountains, where the mean temperature "is as
low as -15°.6, and the temperature of January is -48°.6. To show
these differences Dr. Woeiko:ff prepares a table of the temperatures at
the lowest ends of glaciers, and we see from his figures that in Western
Norway, at the end of the Justedal glacier (400 meters high), the mean .
temperature is 4,0.8 C.; it· is 50,8 at the end of the Mont Blanc glaciers (1,099 meters); 6°.8 at the end of the Karakorum glacier, in Tibet
(3,012 meters high), and even 100 on the western slope (212 meters) of
the New Zealand highlands, and 70 on the eastern slope (235 meters).
In other countries-as, for instance, on the Mounkau Sardyk Mountains,
in Eastern Siberia (3,270 meters)-the mean temperature at the end of
the glaciers is as low as -100.2, and .... 20,4 in the Daghestan Mountains
H. Mis. 26-29
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· of the Caucasus. Thus the difference of mean temperatures at the lower
end of glaciers reaches as much as fully 20°. Besides, we see that, provided the quantity of rain and snow is great, glaciers descend as low as
212 meters above sea-level in a country (New Zealand) which has the
latitude of Nice and the mean temperature of Vienna and Brussels-that
is, higher than Geneva, Odessa, and Astrachan-whilst the average tern- ·
perature of its winter is higher than that at Florence. Further, Dr.
Woeikoff discusses the rather neglected influence oflarge masses of snow
upon the temperature of a country during summer, and by means of a
very interesting calculation he shows how much the temperature of
summer in higher latitudes is below what it ought to be in consequence
of heat received from the sun, and vice versa in winter, these differences
being due on the one side to the refrigerating power of snow, and on the
other side to the heating power of ocean currents. In a following paper
be proposes to discuss the other causes which might have influenced the
climate of different parts of the earth during the glacial period. (Nature, August, 1881, xxrv, p. 364.)
W oeikoff contributes to the Zeitschrift fur Erdkunde a second memoir
on the climates favorable to glacier formation, in which he clearly indicates the principal orographical and meteorological principles involved,
in accordance with the recent progress of meteorology. .A cursory glance
over the present condition of our globe. shows us that cold a1one will not
produce permanent snow and ·glaciers when vapor of water is deficient.
There are no permanent snows nor glaciers in the Verkhojansk Mountains
in Northeast Siberia, yet at the foot of them the mean annual temperature is below 4° F., and that of January below-56° F. The reason is
that the snowfall is but small, and thus the snow is easily melted in
summer. In New Zealand, on the contrary, owing to the enormous snowfall in the mountains, glaciers descend fo about 700 feet above sea-level
on the west side (lat. 43° S. ).
.At this height the mean annual temperature must be about 50° F.,
and snowfall and frost are of rare occurrence even in winter. The great
importance of an abundant supply of vapor being admitted, and thus
the necessity of surfaces covered by sea, what temperature of the surface
of the seas is the most favorable to the production of glaciers 1 This
depends certainly on the height above sea-level where the neve is formed;
but so far as we consider lowlands and moderate heights-say, below
6,000 feet-the surface temperature of the water should not very much
exceed the freezing point, otherwise the vapor evaporated from the
sea and condensed on the surrounding lands will be rain and not snow ;
t bus contributing rather to melt the existing snow and not to form new
snow-layers. For lowlands and very small elevations a temperature
of the surrounding seas of about 320 F. is that which is most favorable
to the formation of snow, and jf the last is falling in sufticient quantities to form permanent snow and glaciers.
The deeper and op ner the seas are, the better, for such seas do not
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freeze entirely, a.s the winds and tides al ways break the ice which is
already formed ; thus seas of that kind have, even in the midst of winter, a considerable open surface, which evaporates freely. The temperature of the sea surface may be so high that much more rain than snow
falls even in .winter. Let us take an example: The sea surface between
the southwest of England and the south of Ireland has a temperature
of above 50° F. even in January. Supposing a saturated stratum of air
to rise from these seas, it would have cooled down to about 38°.4 F. at an
elevation of 4,000 feet, that is, at the level of the highest peaks of the
British islands. The resulting P!ecipitation will be rain and not snow.
(Nature, xxv, p. 424.)
W oeikof discusses the influence of local topographical conditions on
the average winter temperatures observed at meteorological stations, in
Vol. XIV of the Journal of the Russian Chemical and Physical Societies.
He shows from the Swiss and Siberian observations that the temperature of the air is often much colder in the valley than on the mountains,
and that in general the annual range of temperatures is less on isola,ted
mountains than the surrounding cou,ntries. These peculiarities must be
allowed for, in order to obtain a true estimate of the distribution of tempe~atures. (Nature, xxv1, pp. 190 and 209.)
Nordenskjold has published the scientific observations made on the
voyage of the Vega, which are made accessible to English readers by
means of Leslie's translation, published by MacMillan & Co., 1881. The
Vega wintered at 67° 4' 49" north and 173° 23' 2" west. In this locality
the thickness of the ice was measured as follows:
Centimeters.

Dec. 1 .••.•........ _. . . . . . . .
Jan. 1 ..............•.......
Feb. 1 ................ ~ . . . . .
Feb. 15 .............. _. . . . . .
Mar. 1. ...•........... "' ....
April 1. ................ ~ ...
April 15 ...................
May 1. ......................

Centimeters.

56 May 15 . . . . . . . . . .. . . . . . . . . . . 162
-92 June 1 .............. --~··· .. 154 ·
108 June 15 ....... _____ ... ,. .....· 151
120 July 1. . . . . . . . . . . . . . . . . . . . . . 104
123 July 15 .•..... (full of holes).. 67
128 July 18 (ice broken up).
139
154
(Natiwe,xxv, p. 204.)

E. D. Archibald, in some rem.arks on the cold weather of Europe in
the spring of 1882, attributes this largely to the influence of :floating
ice reaching the lower latitudes of the North Atlantic Ocean. (He
does not, however, make it apparent but that northerly winds may
have been the comm.on cause of the low temperatures and the abundant
ice.) He adds, "Though I agree with Hann ~n attributing more importance to the tropical than to the pola-r area in influencing the general
weather of these latitudes, I think it very probable, on theoretical
grounde, that we are more relatively influenced by the latter area in
summer and the former in winter, and that just as it has been inferred
that the regular recurrence of periods of diminished temperature in
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Europe is due to the regular movements of the ice in the polar area, so
we may reasonably conclude that abnormal mo-v-ements of ice, especially
in the Spitzbergen area, are likely to produce periods of abnormal cool. ness, such as that which at present prevails. In any case the moral to
be drawn, if we really do intend to solve the weather problem, is by
all means, to have a meteorological station in Iceland, and endeavor
to study the map, as we are fortunately able to do in India, on a large
scale, instead of merely confining our attention to the minut_e range
of conditions we are able to observe within the limited area of these
islands." (Nature, xxvr, p. 198.)
.
In a second paper Mr. Archibald states that the cold spring winds
usually come from the east and north, whereby the movable ice causes
a high pressure and a low temperature. (Nature, xxvr, p. 222.)
Mr; James B. Francis, president of the American Society of Civil
Engineers, gave the results of his observations, during forty years, of
anchor ice. "A frequent inconvenience in the use of water-power in cold
climates is that peculiar form of ice called anchor or ground ice. It adheres to stones, gravel, wood, and other substances forming the beds of
streams, the channels of conduits, and orifices through which water is
drawn, sometimes raising the level of water-courses many feet by its accumulation on the bed, and entirely closing small orifices through which
water is drawn for industrial purposes. I have been for many years in
a position to observe its effects, and the conditions under which it is
formed. The essential conditions are that the temperature of the water
is at its freezing point, and that of the air below that point; the surface
of the water must be exposed to the air, and there must be a current of
water.
" The ice is formed in small needles on the surface, which would remain
there and form a sheet, if the surface were not so much agitated that
the water at the top and bottom are continually inter_phanging their
places, and intermixing. When resting at the bottom the crystals
unite by regelation, and anchor ice is formed a considerable distance
down stream below where the ice needles first form." (Nature, July,
1881, xxrv, p. 302.)
R. Gordon, the executive engineer of the embankment works of the
Irrawaddy, bas published a valuable monograph on the hydrography of
that river, and the hydraulic works. The book is, of course, mainly
occupied with the subject of connection between height of water or
total discharge and the peculiarities of the river, and the rainfall. Especially interesting is the series of seventy or eighty consecutive days
of complete measurements of the discharge at three sites in the delta.
Record of the floods of the Irrawaddy for past years are insufficient
to deduce anything like periodic regularity that has been proven in
some other rivers. (Nature, xxvr, p. 172.)
.
Professor Harlacher has constructed a current meter, which gives
the velocities at any depth in the shortest possible time, making a con-
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tinuous record on a sheet of paper, if required. Full details of the
apparatus are given in Nature, Vol. xxvr, p. 494, and in the Proceedings of the Institute of Civil .Engineers.
Tillo bas published in the Nautical Review (Morskoi Sbornik) an interesting paper on the slopes and ranges between high and low water
in the rivers of European Russia. For the Volga the range is 12 feet
at Astrachan, and the average range throughout the whole length of
the river is 33.6 feet. For the ·Duna the range is 9 feet at Riga, and
25.2 feet on the average for the whole river. (Nature, xxvr, p. 543.)
Mr..G. H. Darwin states that a misprint in a tidal report of 1872 has
affected all the reductions of tides since that time, and in place of repeating the laborious computations he endeavors to compute the maximum effect which this error can have produced. His memoir is said
to have contained suggestions of a new method of procedure of the
harmonic analysis of the tides of long periods. (Nature, xxvr, p. 465.)
Yornol has. published the chemistry of the Norwegian North Atlantic expedition, in which he discusses the quantity of air and' carbonicacid gas, and of the salt in the sea water; his apparatus for obtaining
samples at any depth was invented by Captain Wills. The apparatus
for boiling out the gases was that recommended by Jacobsen, with
the addition of a beautiful slide valve invented by Dr. Behrens. Ninetyfour samples of air extracted from water taken at various depths give the
volume of oxygen varying between 33. 7 and 36. 7 for the service water.
He finds the lowest oxygen 33.64, and the highest 34.14. The ·results of
the "Challenger" observations were 35.01 and 32.35. (Nature, xxv,
p.338.)
.
Dr. Tomoe states, in reference to the effect of depth on the oxygen,
"The proportion, which at the surface is 35.3 per cent., diminishes at
first rapidly, then slowly, to 32.5 per cent. at a depth of 300 fathoms,
after which it keeps constant." Buchanan remarks that the percentage
of oxygen must depend largely upon the time elapsed since the water
of the respective depths was in contact with the atmosphere. As to
the carbonic acid Tomoe finds 52. 78 milligrams per liter of water present in t.he carbonates, and 43.64 milligrams present in the bicarbonate~
contained in the sea water. . He gives an elaborate table of the expansion of sea water with temperature. The quantity of solid residue in
sea water is shown upon charts that clearly demonstrate the distribution of the water from the Atlantic and the Polar regions. In general, Tomoe's work must be recognized as giving a great impetus to
the chemical study of sea water. (Nature, xxv, p. 411.)
d CLIM.A.TE .A.ND BIOLOGY.

Dr. T. L. Whitehead has pu.blished his researches based on fifty years'
consecutive observation on the climate of Ventnor, in the Isle of Wight,
and the diseases peculiar to the climate of that locality, thereby mak-
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ing important contributions to the work of the late Dr. Mont. (Natu,re,
xxv, p. 34.)
Tyndall's essays on the floating matter of the air have been republished in convenient form, and should serve to stimulate research. In
this important field meteorological observers can probably best promote
the study of the relations of climate to disease by regarding or preserving daily results of observations upon atmospheric dust. (Nature, xxv,
p. 6.)
Professor Frankland, in an interesting lecture on climate of town and
country, e:x:plaius the chief things affecting climate, such as the direct
sunshine, and especially the_ fact that the warmth of the air, as distinguished from the sunshine, depends, first, upon the nature of the surface of the land and the presence of the ocean, and, secondly, upon
the absorption by the atmosphere, by invisible aqueous-vapor, by clouds,
fog, dust, and smoke. He especially dwelt upon the nature of London
smoke fogs due t·o the imperfect burning of bituminous coal, and in
ordinary grates rather than in the factory furnaces. He says that were
aqueous vapor alone in the air it would never produce fog, but condense
at once to large particles and at once fall as rain; when, however, dust
, or smoke particles are present in the air the minute spherules of fog are
immediately formed around them as nuclei. He thinks that a law forbidding the importation of bituminous coal, and requiring the use of
either coke or smokeless coal or gas, is the only method of preventing
the London fogs that seriously injure the health of the inhabitants.
(Nature, xx.vr, p. 382.)
Cyon communicates to the Paris Academy the results of experiments
on the action of high atmosp}:l.eric pressure on the animal organism. He
finds that oxygen is not a special poison for the organism. Animals
die at high atmospheric pressure simply because the carbonic acid (the
chief excitant of the vasomotor and respiratory centers), diminishes considerably the circulation and respiration, stopping the former because of
too great lowering of blood pressure, and the latter because of apnea.
The heart-beats are accelerated for the same reasons; the oxygen increases the action of the accelerating nerves, while · the moderating
action of the pneumogastric nerves is lessened through failure of carbonic acid. (Nature, xx.v, p. 428.)
J.E. Clark state::s -that since 1878 observations have been regularly
made at thirty stations in Great Britain on the first appearance of buds,
flowers, &c., of a selected series of thirty flowers. The detailed results
have been published in the Natural History Journal. The averages for
all these 900 observation of thirty plants at thirty stations give an accurate method of comparing the climates of the 1 espective years. These
averages are as follows, reckoning by days from January 1 on ward: For
1878, 93; 1879, 115; 1880, 103; 1881, 111; mean of all, 105.3. He concludes that the weather during a given period is ofless effect than that of
the preceding montlls. It is to be earnestly recommended to amateur
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meteorologists and lovers of botany that they keep a close and extensive·
record of the budding and bl~ssoming of plants and buds in their neighborhood. (Nature, xxv, p. 553.)
Dr. Church communicates to the Royal Horticultural Society the
results of experiments he has had made at Cirencester during the last
fifteen years to ascertain the amount of salt in the rain brought by
autumnal gales, especially from the southwest. He found from 5 to 7
grains per gallon, while the ordinary amount was only 5 grains. The
average winter amount was but slightly in excess of the average summer quantity. He noticed that in Oakley Park one side of the trees
was severely injured, and that, if no rain followed for a few days after
the gale, the salt sparkled on the trees, even at a distance of thirty-five
miles from the sea. The salt abstracted the moisture from the leaf-cells
and formed a condensed solution, so that the leaf became completely
dried up, and perished. Mr. McLachlan added that salt had been observed on windows at Lewisham, as at Croydon, ·a nd elsewhere. Sir J.
D. Hooker remarked that. Dalton was the first to record a similar fact at
the beginning of this century. With regard to beeches withstanding the
gale better than oaks, as mentioned at the last meeting, it was elicited
that they were unhurt at Kew and Valewood, Haselmere, but at Cirencester, inDorsetshire, and CornwaU, they suffered severely. Mr. Blackµ10or exhibited foliage of pears, &c., from Teddington, some of which
was quite unhurt; of other trees growing adjacent to them the leaves
were much injured. Vines and peaches showed similar differences. He
sug_gestecl that it could not be salt in this case. The opinion generally
entertained was that such discrimination was due to the trees being relatively haruy and less hardy. (Nature, xxvr, 191.)
Rev. G. Henslow at the recent meeting of the Horticultural Society
gave an account of the progress he bad made in compiling statistics for
a report on the meteorological phenomena of severe winters, and the
consequent injury to plants. He had . obtained particulars of s~vere
winters from A. D. 220 to 1880; but those during which destruction
of anu injuries to plants bad been specially recorded were the following eight: 1851-'52, 1852-'53, 1859-'60-'61, 1864-'65, 1878-'79, 1879-'80,
1880-'81. He had collected all the information he had at present been
able to find with reference to these wi.nters, and had drawn up first a
short account of the principal meteorological phenomena of the year
preceding each winter, as well as of the-winter itself, as the behavior of
a plant under frost so much depends upon its previous condition; in
each case bis tables give details of injuries to and losses of plant over
as many places in the British Isles as possible. The importance of
registering meteorological phenomena and the losses in several winters
lay in the fact that the conditions of the winters respectively differed
in many ways from one another. The consequence was that the immediate cause of plants succumbing to frost was not always the same.
There would be an introduction, dealing with sev~ral interesting mat-
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ters bearing on meteorology and plant injuries, and he proposed com..
pleting it with copious indices, so that no difficulty would be met in
finding the exact behavior of every plant in any country and in any
winter. A discussion followed, in which the great importance of elaborating the report as fully as possible, and of speedily publishing it, were
insisted on. (Nature, xxv, 452.)
Professor Hunfalvi, as president of the physic~l section of the Hungarian Association for the Advancement of Science, inade an important
address upon the meteorology and forestry of Hungary. Owing to the
immense consumption of wood for fuel in that country the destruction
of the forest is proceeding in quantity. (Nature, xxvr, p. 457.)
Cornn has studied the direct absorption of atmospheric vapors and
gases by the epidermis of the leaves and stems of plants, and finds that
such absorption takes place directly without the necessity of a previous
solution in water. Thus, growing grapes were exposed to the vapors of
heavy oils distilled from coal tar, and the sense of taste easily detected
the empyreumatic substances in the interior of the pulp and .the peduncle. (Nature, xxv, 544.)
A. H. Swinton makes out a relation between sun-spot cycles and
the appearance of rare species of lepidoptera. His observations are continuous from the year 1832 to 1875. For some species their maxima
coincide with the maxima of sun-spots, but for other species the coincidence is with the minima of sun-spots. (Nature, xxv, 584.)
The effect of the temperature of the air on the pitch of the cricket's
chirp is such that both rise together, and observations of temperature
and pitch by Miss M. W. Brook closely verify a rule given by a writer
in the Salem Gazette, namely: "Take 72 as the number_ of strokes
per minute at a temperature of 60°, and for every 4 strokes more add
one degree more of temperature ; for every 4 strokes less deduct the
same." We believe this is the newest item of connection between
meteorology and entomology. It converts the chirping cricket into a
natural thermometer. (Nature, .xxv, p. 229.)
e

VULO.A.NOLOGY .A.ND SEISMOLOGY.

Rev. 0. Fisher has published in his work "On the Physics of the Earth's
Crust" a valuable collection of facts and theories relative to the structure
and history of the earth. Among other things, says Mr. E. Hill, it seems
to be fairly well established that the contraction of the earth by cooling is inadequate to the· production of its greater inequalities. The earth
isnot so homogeneous as required by the hypothesis of cooling from a
molten globe. A plastic or fluid substratum best explains many facts
of the present epoch. (Nature, xxn, 434.)
Many of Mr. Fisher' conclusions are, however, controverted by A. H.
Green. (Nature, xxv, 481.)
The ei mological Commi sionofSwitzerandhavepublished, in French

..
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and German, an excellent text-book on earthquakes, by Professor Heim,
and have received a great mass of information in reference to the earthquake of December 29 to 31, 1879. Forel states that it consisted of three
chief shocks and a dozen small ones. The first strong shock was experience.d over an ellipse 200 miles long and 100 miles wide, whose axis was
parallel to the main chain of the Alps. Its intensity at Geneva reached
7 on the scale of 10 proposed by Forel. The accurate observation of
time, intensity, and direction of shock is the Qne thing necessacy in order
to advance our knowledge of the sources and causes of earthquakes..
(Nature, xxv, p. 251.)
Prof. John Milne, of the Imperial College of Engineering, Tokio, has
read before the Seismological Society of Japan a paper on the distribution of earthquakes in Japan. His work is based on observations of
very many correspondents throughout Japan. He shows in a remarkable manner how a large mountain range absorbs earthquake energy,
and again if instruments of ordinary sensitiveness could be used throughout Japan tbere would be on the average at least 1,200 .earthquake
shocks per year. (Nature, xxv, pp. 613, 614.)
Professor Milne publishes in the Japan Gazette a Japanese earthquake chronology extending from 295 B. C. to 1854 A. D. Notwithstanding the frequency of earthquakes in Japan the native chroniclers
·
have always carefully recorded them. (Nature, XXVI, p. 17.)
Professor Milne says that, in 1879, he commenced a series of experiments with pendulums, microphones, and other apparatus, and special
pains were taken to insure that the noises recorded were due to actual
earthquakes, since the apparatus was so sensitive that a small pebble
dropped upon the grass at a distance of .several feet was easily heard
in the telephone and recorded by a swing of the needle of the galvanometer. In fact, one of these pieces .of apparatus was converted into
a ''thief detector'' by arranging it so it rang a bell whenever tremors
were produced by the footsteps of persons passing through the yard.
The Japanese observers seemed to be animated by the hope that the
study of these small tremors will ultimately enable them to predict the
larger and more important ones. , (Nature, xxvr, p. 125.)
In a report on the earthquake phenomena of Japan, Professor Milne
states besides the several seismic centers within that island there are
also several in the open sea outside that island. He describes the results of experiments as to artificial earthquakes, namely, the explosion
of dynamite, the falling of a heavy iron ball, &c. (Nature, XXVI, p. 464.)

PHYSICS.
BY GEORGE F. BARKER,
Professor of Physics in the University of Pennsylvania, Philadelphia.

GENERAL.

The year 1882 has witnessed a marked physic~l progress, which is
nowhere so surprising as in the department of electricity. Of the four
hundred and thirty titles noted for the preparation of these abstracts,
two hundred -and four, or nearly one-h~lf, are upon subjects connected
with electricity and magnetism.
In his inaugural address as professor of applied mathematics in
Owens College, Manchester, Dr. Schuster considers the influence of
mathematics on the progress of physics, tracing it from the time of
.Galileo, the founder of mathematical physics, on the one side, and of
Baptista Porta and natural magic on t,he other, to the union of the two
in the science of to-day. He says: "The most important of all the
functions of matbematical physics, and perh.a ps the only one through
which mathematics has had an unmitigated beneficial influence on the
progress of physics, is derived from its power to work out to their last
consequences the assumptions and hypotheses of the experimentalist.
All our theories are necessarily incomplete, for they must be general
in order to avoid insurmountable difficulties. It is. for the mathematician to find out how far experimental confirmation can be pushed, and
where a new hypothesis is necessary." (Nature, February, 1882, xxv,
p. 397.)
Roche, in a memoir upon the internal state .of the terrestrial globe,
proposes the hypothesis that the earth is composed of a solid nucleus.
covered with a less dense layer, partially liquid, perhaps, to a certain
· depth. (Mem . .A cad. Sci., Montpellier, 1881; J. Phys., October, 1882, II,
1, p. 462.)
. Sir William Thomson ha·s called attention to a thermodynamic acceleration of the earth's rotation, due to the action of the sun upon the terrestrial 3:tmosphere. He concludes that, in the course of a century, a,
chronometer B (regulated to sidereal time day by day and year by year)
would be in advance of a chronometer A (regulated to sidereal time at
the commencement of the century, and keeping absolute time since) by
2. 7 seconds in virtue of this thermodynamic acceleration, and behind it
by 25 seconds in consequence of the retardation due to the tides, the
~

.
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final result being a loss of 22.3 seconds, agreeing with that given by
Adams. (J. Phys., .February, 1882, II, r, p. 61.)
Sherman has studied the effect of the support on the oscillations of a
pendulum. The decrement of the arc could not be represented by a
.smooth curve, and, on examination, it was found to be due to small
movements of the stand not synchronous withithose of the pendulum.
This resulted in one case from the nature of the ground on which the
.s tand rested, in another from the varying tightness of the joints of the
.stand due to·the dryness of the wood, and in a third from the vibration
of a clock on the same wall. (.A.m. J. Sci., September, 1882, III, :xxrv,
p. 175.)
Jolly has applied the balance to the determination ·of the mean density
of the earth. To e-ach arm of the balance a rod 21.5 meters long was
attached, carrying pans at the upper and lower ends. The weights were
balls of glass filled with mercury and weighing 5 kilograms. Two of
these weights were placed in the upper pans, and equilibrium obtained
by adding weights, the displacement being observed by means of a
mirror, scale, and telescope. One of the weights being transferred
to the lower pan, its weight was found to be increased by 31. 713
milligrams. Introducing, now, a sphere of lead 0.995 meter in diameter
and weighing 5,775.2 kilograms, beneath the lower pan, the increase of
weight was found to be 32.059 milligrams, a mean difference in a series
of experiments of 0.589 milligram. From this the mean density of the
earth is calculated as 5.692, a number higher than that usually given,
but correct probably for the locality (Munich). (J. Phys., May, 1882,
II, r, p. 231.)
Wolf has carefully examined a_n d identified the various standards of
weight and measure which are deposited in the Observatory of Paris.
These are: 1st, the standards known as "la toise du Perou," and '' la
· toise du Nord," both in excellent condition; 2d, the four compound
rules of copper and platinum used for measuring bases, the pendulum
rule of Borda and Cassini, a meter and double meter in iron, and one
of the four origjnal standard meters of platinum, the others being the
meters of the Archives, of the Conservatoire, and of the Commission des
Ponts et Chaussees, respectively; 3d, two of the four original platinum
kilograms, the others being the kilogram of the Archives, and the kilogram of the Conservatoire; and 4th, the four-meter copper rule of Lenoir
used by Lavoisier, Borda, and the Commission of 1798 in comparing the
toises and standardizing the meter. (J. Phys., June, 1882, II, r, p. 252;
.A.nn. Chim. Phys., January, 1882, V, xxv, p. 5.
Wead has suggested a simple mode of changing the gear of an ordinary screw-cutting lathe so as to allow threads of one millimeter pitch
to be cut by it. It is based on the assumption that one inch equals 25.4
millimeters; which differs from the fact by only TTiooo part. The lathe
i fir t geared so a to cut a screw of 20 threads to the inch, a gear of
10 teeth being on the feed-screw. Then this gear of 100 teeth is re~
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placed by one of 127, and the pitch will be one millimeter. (Am. J. Sci."
March, 1882, III, xxrn, p.176.)
Mascart has experimented with a new form of apparatus devised to
determine variations in the intensity of gravity at different places by
noting the height of the mercury column which balances the elasticity
of the same mass of gas at a co.n stant temperature. It resembles a
siphon barometer, but the shorter leg is clos.ed, confining above the mercury within "it, carbon dioxide gas. The longer leg is open and contains
a meter column of mercury. The author believes it will compare favorably in sensibility with the pendulum. (Oornptes Rendus, July, xcv, p.
126.) In a subsequent communication, Mascart gives the results of some
measurements taken with this gravity barometer at various places in
the north of Europe, confirming his previous opinion. ( Oomptes Rendus,,
October, xcv, p. 631.)
An ingenious deep-sea sounding apparatus has been devised by a
Russian naval·officer. It consists of a piece of lead, a small wheel with
a contrivance for registering the number of revolutions, and a float. As.
the apparatus sinks, the wheel revolves and registers the depth. On
reaching the bottom the lead is detached and the float brings the rest
of the instrument to the surface. (Nature, March, 1882, xxv, p. 471.)MECH.A.NICS.

1. Of Sol·ids.

Greenhill has determined mathematically the greatest height consistent with stability that a vertical pole or mast can be made, and tho
greatest.height to which a tree of given proportions can grow... He finds,
for example, that 90 mepers is the maximum height for a pine tree haU
a meter in diameter at the base. (J. Phys., July, II, 1, p. 337.)
Colson has observed that the increase of carbon absorbed by a new
iron disk when heated in charcoal over one already partially carburized,.
is only apparent, being due to the reaction of the iron upon the carbonous oxide. Hence, on heating, oxygen is evolved. For a given temperature, therefore, he maintains that the coefficient of diffusion of carbonintoiron is constant; at least until the limit for steel has passed. Silicium
diffuses with great ease also. A platinum wire, immersed in lampblack
which was proved to be free from silica, placed in an earthen crucible,was found to be silicified after the whole had been heated in a forge·
fire; and the lampblack, on burning, left a residue of white silica. On
longer heating, the platinum becomes brittle and acq~ires the composition Si Pti. If silica be mixed with the lampblack a still higher compound, Si2 Pt3, results, having a density of 14.1, and fusing at the same-temperature as ordinary glass. The author believes that the silica diffuses as such and not as silicium. Iron heated with a' mixture of silica
and carbon gives a crystalline silicide of density 6.6, containing 15 percent. of silicium. Colson considers that silicium may be gaseous; as
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Berthelot supposes carbon to be. ( Oomptes Rendus, January, XCIV, p.
26.) In a, note following this paper Violle mentions a fact observed by
him in 1878, while melting some palladium, which shows the ready diffusibility of carbon. The crucible used was of porcelain, supported in
an outer one of plombagine. After heating to 1500°, this porcelain
crucible was so permeated with carbon as to have exteriorly the ,appearance of a carbon crucible. The depth to which the plom bagine penetrates is proportional to the time of heating. · ( Oomptes Rendus, J anuary, XCIV, p. 28.)
Marsden has made use of this ready diffusion of carbon in his theory
of the cementation process. He believes that the carbon in the state of
impalpable powder diffuses into the bars of iron during the heating,
when they are expanded and softened, thus converting them into steel.
(Ann. Chim. Phys., August, V, XXVI, p. 568.)
Spring has submitted to compression the variety of sulphur obtained
in vesicles by Saint-Claire Deville, which is insoluble in carbon disulphide. Under a pressure of 8,000 atmospheres at 13° hard pale yellow blocks were produced, 4:.21 per cent. of which was soluble in carbon disulphide and had been therefore transformed into the octohedral
variety. Hence the density of the vesicular sulphur is less than that
of octohedral sulphur. By obtaining the specific gravity of these blocks
at different temperatures, Spring measured the expansion and calculated for vesicular sulphur the density 1.960, the same as prismatic sulphur. It expands regu~arly up to 43°, then contracts again, so that at
80° it has the same specific gravity as at zero. (Nature, January, 1882,
xxv, p. 231.)
Kayser has studied the condensation of gases on the surfaces of solids,
a phenomenon to which he gives the name "adsorption." The gases
used were carbon dioxide, sulphurous oxide, and ammonia, and the adsorptive effect was noted (1) in the empty glass vessel, (2) in the same
filled with coarsely pounded glass, (3) in the vessel filled with brass
and wrought-iron turnings. By noting the pressure produced in the
vessel by a given volume of gas, the adsorption was determined. With
the solids given it was in the order: empty vessel, iron', brass, glass
powder. Sulphurous oxide was least condensed by the empty vessel,
most by th~ glass powder. On the empty vessel, 002 was condensed
equally with NH3; on the metallic surfaces equally with SO2 ; and on
the glass surfaces less than either. (Wied.Ann., xv, p. 634; Nature,
June, xxv1, p.139.)
Berthelot has .investigated the absorptive action of platinum for
oxygen and hydrogen gases, and shows that a suboxide and two hydride are produced by it. The so-called catalytic action of platinum
i therefore due to a definite reduction which takes place in presence
of oxygen and of hydrogen, water being formed. The inflammation of a
mixture of oxygen and hydrogen by platinum is due to the formation
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of the least stable hydride, and its reduction by oxygen, both processes
evolv,ing beat. (Oomptes Rendus, May, xcrv, p. 1377.)
Debray bas examined certain alloys of zinc with the platinum metals which are peculiar. That with osmium takes fire almost explosively on heating to 300° C. The alloys of rhodium and ruthenium, but
especially iridium, suddenly evolve a large amount of heat when
raised to the same temperature. The author regards these changes as
physical, isomeric modifications being produced with the evolution of
beat. ( Oomptes Rendus, June, xcrv,. p. 1557.)
2. Of Liquids.

Koch has determined the influence of temperature upon the constant
of .internal friction of mercury, measuring the time required by a given
quantity of mercury to pass through a capillary tube from one reservoir
to another under a known pressure and at a determined temperature
The result shows that this constant, like that of other liquids, diminishes as the temperature rises, at first rapidly, then more slowly, according to an equation given in the memoir. The numerical values agree
with those previously obtained by Warburg. (Wied . .Ann., xrv, p. 1;
J. Phys., .April, II, 1, p. 186.)
In ,the report for 1881, Bjerknes's hydrodynamic apparatus was mentioned. Bertin has given a much fuller account of it, illustrated with
woodcuts. (.Ann. Ohim. Phys., February, V, xxv, p. 257.)
Decharme has repeated these experiments and has extended them,
using in place of pulsating or vibrating bodies currents in air or water,
either continuous or interrupted. Modifying the old experiment of
Olement Desormes, in which a disk is attracted when placed close to a
jet of gas thrown normally against it, by employing a jet of wa1:er, the
author finds a tin plate a square decimeter in .a rea strongly attracted
when placed 2 or 3mm from the aperture. With liquids only one disk
is required, and this is-fixed, the jet being movable. When held 4 or
5mm from the plate the attraction is very decided. This the author
calls a hyqro-electro magnet. Using two tubes, one with a thick edge
- and the other with a thin one, the phenomenon of an electro-magnet
with two unlike poles is obtained. Hydro-induction the author has
also produced. (.Ann. Ohim. Phys., .April, V, xxv, pp. 554, 570.)
The extremely discordant results of experiments to measure the coefficient of di:ffusibility of liquids has led to new determinations by
Wroblewsky, using a photometric method. Using solutions of chemic~lly pure salt, of three different densities, he finds that for a given
time and within the limits of co.ncentration indicated, the coefficient of
diffusibility diminishes proportionally to the quantity of salt in solution. ( Wied . .Ann., xvr, p. 606; J. Phys., January, II, 1, p. 39.)
Martini produces diffusion figures by the following means: In a glass ,
vessel two liquids are placed, of J?,early the same density; as, for example, water and a solution of salt or sugar. They ~re left at rest for
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an hour. Then a capillary tube entering the bottom of the vessel is
connected by a rubber tube with a moveable vessel of colored alcohol.
As this alcohol enters the vessel through the capillary tube it r1ses as
· a thin spiral thread, spreading into fine tree-shaped figures on reaching
the light.er liquid. If the heavier liquid be used in place of the alcohol,
umbrella-shaped figures are produced. (Nature, July, XXVI, p. 309; J .
Phys., November, II, 1, p. 520.)
Wrightson and Roberts have communicated further results on the
density ofliquid metals obtained with their oncosimeter. They obtained
for copper 8.217, lead 10.37, tin 7.025, zinc (>.487, silver 9.51, iron (No. 4
foundry, Cleveland) 6.88. (Nature, February, 1882, x.xv, p. 355.)
The specific gravity of melted steel has been determined by Alexijew
by Petruschewsky's method. An open porcelain tube was immersed in
liquid steel to a given depth, and air was forced into it until it bubbled
up through the melted mass. By means of an attached manometer,.
the pressure was read off; and knowing this and the depth the density
is easily computed. It was found to be 8.05, and therefore greater than
solid steel. (Nature, June, 1882, x.xv1, p. 138.)
Angstrom has studied the increase in volume produced when water .
absorbs a gas, using for this purpose air, nitrogen, carbonous oxide~
oxygen, hydrogen, and carbon dioxide. For each of these gases the
increase in volume was proportional to the quantity of gas absorbed.
Calling the increase in volume which a liquid undergoes in absorbing
unit volume of a gas-the coefficient of expansion by absorption, he finds
this value to be for N 0.00145, air 0.00140, CO 0.00127, 0 0.00115, H
0.00106, CO2 0.00125, HOI 0.00097, NH3 0.00077, and SO2 0.00091. ( Wied.
Ann., V, xv, p. 297; J. Phys., June, II, 1, p. 288.)
Leconte has called attention to the very general error in physical
text books concerning the attraction and repulsion of small :floating
bodies, and has given the true theory of the phenomenon founded upon
the surface tension of the liquid, and involving the two funclamental
principles of capillarity, viz, 1st, that the elastic reaction is inverselj
proportional to the radius of curv~ture of the meniscus; and 2d, that
the same contractile reaction tends to reduce the perimeter to thesmallest which can be inclosed by its actual boundary. (Am. J. Sci.,
December, III, XXIX, p. 416.)
Plateau has described to the Belgian Academy a capillary arrangement which seems at first capable of realizing a perpetual motion. A
capillary tube is inserted obliquely in distilled water so that the latter
nearly fills it. Into this liquid column at the top dips the small orifice
of another tube, which reaches a little way in the same oblique direction, then turns downwards, the vertical portion being wider, and not
reaching the water. Suppose this bent tube filled with water. It then
forms a siphon, the shorter branch of which is immersed in a liquid in
equilibrium, while the longer descends several centimeters below the
surface of that liquid. It appears, therefore, as though the water should

465

PHYSICS

fl.ow incessantly through the siphon, and regaining the vessel be engaged
in perpetual circulation. As a matter of fact, however, the water is drawn
upwards in the vertical portion of the tube, until its free surface reaches
a certain portion of the oblique part of the same tube, when it stops.
Tbe author accounts for these res,u.lts by suction, exerted by the small
concave liquid surface between the two tubes. (Nature, April, xxv, p.
614; Phil. Mag., May, V, xm, p. 379.)
Wroblewsky has studied the influence which the quantity of gas dissolved in a liquid has on its superficial teusion, and concludes that, in ,
the case of carbon dioxide, there is a remarkable relation between the
laws of its solubility in water and the superficial tension of the liquid.
This relation he expresses thus: 1st. The product of the surface tension a .b y the pressure P under which the gas is confined, is proportional to the coefficient of saturation S, which corresponds to this pressure. 2d. The pressure remaining constant and equal to n atmospheres
(n being greater than unity), it results from the laws of solubility that
the quotient
(:) p = n

7

(~)

p = 1

diminishes ~ith the lowering of the temperature. Experiment shows
that in this case the ratio of the tensions corresponding to these pressures diminishes also. (Oomptes Rendus, August, xov, 284.)
Sresnevsky has measured the cohesion of aqueous solutions of zinc
chloride by the two methods of Quincke .= 1st, measuring the height of
the liquid in a capillary tube; and 2d, observing the flat bubbles of air
on the surface of the liquid, covereq. with a glass. A~ a mean he finds
that the cohesions respectively of 8.00 mgrms., of 8.77 mgrms., and of
8.71 mgrms. correspond to solutions of 83 per cent., 46 per cent., and 20
per cent. of chloride of zinc. (J. Soc. Phys. Chim. Russe, xrn, p. 242; J.
Phys., December, II, r, p. 576.)
Elie has contrived an apparatus for studying the laws of the flow of
liquids in tubes, which is at once simple and sensitive. It is a sort of
Wheatstone's bridge; the liquid coming from a reservoir divides and
passes through the two tubes to be compared. At the point where they
join the main tube two other tubes pass toward each other and terminate in a flask, a thin film of metal being suspended between their ends.
If the two branches are identical in resistance, there is no flow through
the lateral tubes, and the film remains motionless. Hence when the
film is motionless the same quantity of liquid passes through each tube.
The same arrangement acts admirably with gases. (J. Phys.~ October, II,
r, p. 459.)
A rheometer for measuring currents of water, at different depths,
has been devised by Scardona. The water current acts on two screw
vanes on a horizontal shaft in a case attached to a vertical rod. A flat
vane keeps this shaft parallel with the current, and at intervals it actuates, by means of an endless screw and wheel-work, a lever attached to
H. Mis. 26--30
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an hour. Then a capillary tube entering the bottom of the vessel is
connected by a rubber tube with a moveable vessel of colored alcohol.
.As this alcohol enters the vessel through the capillary tube it r:1ses as
· a thin spiral thread, spreading into fine tree-shaped figures on reaching
the lighter liquid. If the heavier liquid be used in place of the alcohol,
umbrella-shaped figures are produced. (Nature, July, xxvr, p. 309; J .
Phys., November, II, 1, p. 520.)
Wrightson and Roberts have communicated further results on the
density ofliquid metals obtained with their oncosimeter. They obtained
for copper 8.217, lead 10.37, tin 7.025, zinc 6.487, silver 9.51, iron (No. 4
foundry, Cleveland) 6.88. (Nature, February, 1882, xxv, p. 355.)
The specific gravity of melted steel has been determined by .Alexijew
by Petruschewsky's method. .An open porcelain tube was immersed in
liquid steel to a given depth, and air was forced into it until it bubbled
up through the melted mass. By m:eans of' an attached manometer,
the pressure was read off; and knowing this and the depth the density
is easily computed. It was found to be 8.05, and therefore greater than
solid steel. (Nature, June, 1882, xxvr, p. 138.)
.Angstrom has studied the increase in volume produced when water.
absorbs a gas, using for this purpose air, nitrogen, carbonous oxide.,.
oxygen, hydrogen, and carbon dioxide. For each of these gases the
increase in volume was proportional to the quantity of gas absorbed.
Calling the increase in volume which a liquid undergoes in absorbing
unit volume of a gas-the coefficient of expansion by absorption, he finds
this value to be for N 0.00145, air 0.00140, CO 0,00127, 0 0.00115, H
0.00106, CO2 0.00125, ROI 0.00097, NH3 0.00077, and 802 0.00091. ( Wied.
Ann., V, xv, p. 297; J. Phys.~ June, II, r, p. 288.)
Leconte has called attention to the very general error in physical
text books concerning the attraction and repulsion of small floating
bodies, and has given the true theory of the phenomenon founded upon
the surface tension of the liquid, and involving the two funclamental
principles of capillarity, viz, 1st, that the elastic reaction is inverselJ
proportional to the radius of curv!lture of the meniscus; and 2d, that
the same contractile reaction tends to reduce the perimeter to thesmallest which can be inclosed by its actual boundary. (Am. J. Sci.,
December, III, xxrx, p. 416.)
Plateau has described to the Belgian .Academy a capillary arrangement which seems at first capable of realizing a perpetual motion. .A
capillary tube is inserted obliquely in distilled water so that the latter
nearly fills it. Into this liquid column at the top dips the small orifice
of another tube, which reaches a little way in the same oblique direc tion, then turns downwards, the vertical portion being wider, and not
reaching the water. Suppose this bent tube filled with water. It then
forms a siphon, the shorter branch of which is immersed in a liquid in
equilibrium, while the longer descends several centimeters below the
surface of that liquid. It appears, therefore, as though the water should.
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flow incessantly through the siphon, and regaining the vessel be engaged
in perpetual circulation. As a matter of fact 1 however, the water is drawn
upwards in the vertical portion of the tube, until its free surface reaches
a certain portion of the oblique part of the same tube, when it stops.
Tbe author accounts for these res,u.lts by suction, exerted by the small
concave liquid surface between the two tubes. (Nature, April, xxv, p.
614; Phil. Mag., May, V, xm, p. 379.)
Wroblewsky has studied the influence which the quantity of gas dissolved in a liquid has on its superficial teusion, and concludes that, in ,
the case of carbon diox~de, there is a remarkable relation between the
, laws of its solubility in water and the superficial tension of the liquid.
This relation he expresses thus: 1st. The product of the surface tension a by the pressure P under which the gas is confined, is proportional to the coefficient of saturation S, which corresponds to this pressure. 2d. The pressure remaining constant and equal to n atmospheres
(n being greater than unity), it results from the laws of solubility that
the quotient
(:) p = n

7

(~)

p = 1

diminishes ~ith the lowering of the temperature. Experiment shows
that in this case the ratio of the tensions corresponding to these pressures diminishes also. (Oomptes Rendus, August, xcv, 284.)
Sresnevsky has measured the cohesion of aqueous solutions of zinc
chloride by the two methods of Quincke: 1st, measuring the height of
the liquid in a capillary tube; and 2d, observing the flat bubbles of air
on the surface of the liquid, covere4 with a glass. As a mean he finds
that the cohesions respectively of 8.00 mgrms., of 8. 77 mgrms., and of
8.71 mgrms. correspond to solutions of 83 per cent., 46 per cent., and 20
per cent. of chloride of zinc. (J. Soc. Phys. Chim. Russe, XIII, p. 242; J.
Phys., December, II, 1, p. 576.)
Elie has contrived an apparatus for studying the laws of the fl.ow of
liquids in tubes, which is at once simple and sensitive. It is a sort of
Wheatstone's bridge; the liquid coming from a reservoir divides and
passes through the two tubes to be compared. .At the point where they
join the main tube two other tubes pass toward each other and terminate in a fl.ask, a thin :film of metal being suspended between their ends.
If the two branches are identical in resistance, there is no fl.ow through
the lateral tubes, and the :film remains motionless. Hence when the
film is motionless the same quantity of liquid passes through each tube.
The same arrangement acts admirably with gases. (J. Phys., October, II,
I, p. 459.)

A rheometer for measuring currents of water, at different depths,
bas been devised by Scardona. The water current acts on two screw
vanes on a horizontal shaft in a case attached to a vertical rod. .A fl.at
vane keeps this shaft parallel with the current, and at intervals it actuates, by means of an endless screw and wheel-work, a lever attached to
H. Mis. 26--30
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a rubber capsule at the end of a metallic tube, through which, and the
attached flexible tube, the resulting pulses pass to the portable signal
bell. The apparatus is compact and easily adjusted. (Nature, January,
1882, XXV, p. 290.)
3. Of Gases.

Hanna;y has made an extended series of experiments to obtain an
alJsolutely vacuous space and to test the hypothesis that ordinary matter, and not the et.her, is the medium by which radiation is propagated.
He finds that not only is there a closely adherent layer of gas on every
surface, but that the gas seems, even at ordinary pressures, to penetrate
into or combine with the surface of the glass, and that it is with extreme
difficulty that even a portion of this gas is driven off, the greater portion remaining fixed even to the softening point of the glass. In order
to avoid the very appreciable tension of mercury vapor, fusible metal
was substituted, the barometric height of which was 41 inches. Various
forms of Springel pump were constructed for use with this alloy, the
fusing point of which was 94° 0. A.fter the highest possible vacuum had
been attained, one of the bulbs was surrounded with calcium chloride
and snow, and the other interposed between a standard candle and a
radiometer; but no effect was perceptible. In a mercury vacuum of
1
2 3 0 o 6lioo measured by the McLeod gauge, the Holtz spark passed; but
when fusiblemetal was usedjtfailed,even when12Leydenjars were used.
The 12-inch spark of an induction coil also failed to pass. Nevertheless,
such a yacuum still contained air obstinately retained by the glass. To
obtain a real vacuum the author proposes glass bulbs formed of hard
glass without and soft glass within, so that they can be heated up to the
softening point of the latter and preserve their shape. (Phil.Mag.,ApriI,
1882, V, XIII, p. 229.)

Kraievitsch has sought to establish the hypsometric formula by direct
observation, and at the same time to ascertain whether gases have a
limit of elasticity. Two baro-manometers were used, one on the ground
and the other on the top of a high building, or even on the summit of
a neighboI"ing hill, their manometric branches being connected by a
long metallic tube. On rarefying the air in this tube the lower instrument will always indicate a higher pressure than the other. (J. Phys.,
December, II, r, p. 577.)
The same author has communicated to the Russian Physical Society
the result of his researches on the elasticity of air, showing that rarefied air doe not obey the Boyle-Mariotte law, its elasticity diminishing
more rapidly than its density in proportion as it becomes more rarefied,
becoming equal to zero while yet the density has a measurable value.
It re ults from these experiments; first, that the earth's atmosphere i
limited; and second, that our weights of gases contain an error, since,
however perfect the pneumatic machine, it cannot pump all the air
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from a vessel if the vessel is lower than the machine; i. e'., if the air is
pumped from above. The author, by the advice of Mend~leefl:', is continuing his researches upon heavy gases. (Nature, December, :xxvn,
p. 183.)
.Amagat also has experimented upon the elasticity of rarefied gases
and comes to a different conclusion. He says: ''.All that can be said is
that under the feeblest pressures that can be produced (one millimeter
or less, though I have obtained 0.2 millimeter) there does not appear
to be produced any sudden. change in the law of the compressibility of
gases; they follow still the law of Mariotte, within the limits of ex. perimental error." ( Gomptes Rendus, .August, xcv, p. 281-.)
Delacy h;:is invented a barometer which records automatically the
variations on an enlarged scale. The tube, which has a capacious reservoir at the top, is :fixed, and opens into a cistern nearly as long, made .
of a somewhat wider tube. This cistern carries on one side an index,
and on the other a pencil working on a moving cylindrical surface. It
forms the upper part of a kind of areometer, the lower part being
closed and floating in mercury in a still wider tube connected with a
reservoir kept at constant level. The variation of pressure is marked
by the variation of the height of the mercury in the reservoir, and this
latter is to that of the total height in the barometric cistern (or to the
path of the float or of the pencil) in the ratio of the section of the cistern to that of the reservoir (about a sixth in the author's instrument),
thus realizing an amplification. (Nature, January, xxv, 1882, p. 290.)
Dafour and .Amstein have devised a registering barometer, now in
use in the Lausanne Meteorolo.g ical Observatory, depending on the displacement of the center of gravity of a glass tube containing mercury.
The form of the tube may be described as that of an L leading down
to a U by a vertical portion, the lower end being open. The tube
swings in the plane _of its angles on a horizontal axis placed above the
center of gravity; with increased barometric pressure it inclines to the
right, with decreased pressure to the left, and these movements are recor~ed by means of a style attached to the U part and applied to a
moving strip of paper. By a simple contrivance the pendulum of a
clock is made to impart a slight shock every second to the tube so as
to destroy any adherence of the mercury. (Nature,.February, xxv, p.
374)

·

Joly has described a barometer, the readings of which may be made
electrically at a distance from the instrument. It requires but two
wires and reads to one-fiftieth of an inch. (Nature, April, xxv, p. 559.)
Brown has given a resume of the progress of the barometer and the
various forms it has undergone, in which, however, the excellent form of
instrument designed some years ago by Daniel Draper, and used in the
Central Park Meteorological Observatory, is not mentioned. (Nature,
July, XXVI, p. 282.)
Cailletet has suggested a new pump for condensing gases, in which.
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the cylinder is inverted and the solid piston is covered at top with
mercury, thus aYoiding all waste space. At each stroke it compresses
one-third of a liter of gas; and its capacity is such that condensation
to two hundred atmospheres may be attained. Lubrication ·is effected
by vaseline. ( Comptes Rendus, March, xcrv, p. 626; J. Phys., October,
II, r, p. 449.)
Amagat ha.s plotted the curves of the compressibility of nitrogen,
obtained in his experiments and in those of Cailletet, with pressures
as abscissas and the products pv as ordinates. That of Amagat is a
smooth curve, while that of Oailletet has a deep point of inflection at
a pressure of sixty meters of mercury. Amagat criticises the apparatus of Oailletet as inaccurate. (Oomptes Rendus, October, xcv, p. -638.)
Hautefeuille and Chappuis have liquefied ozone by subjectiug it,
mixed with oxygen, in a Cailletet pump, to a pressure of 125 atmospheres, the tube bt>ing recurved and immersed in a jet of liquid ethylene, which cooled it probably below-100° C. The ozone was obtained in liquid drops of a dark indigo -blue color, which may be
preserved for some time even under atmospheric pressure. (J. Phys.,
November, II, r, p. 493.)
N eyrenenf has extended the formula of Bernouilli for the flow of
gases through orifices in thin plates to the case where the flow is
simultaneous through two orifices at different levels. He has obtained
a very sensitive gas level in this way, a new sort of chemical harmonicon, as well as new sensitive flames. (Ann. Chim. Phys., February, V,
xxv, p. 167.)
Ville has devised a gas regulator which is indepeudent of the pressure. It consists of a U tube containing mercury, communicating on
one side with the space where the pressure is to be kept constant,, and
on the other with the reservoir where the gas is compressed. If the
pressure falls in the former, the mercury rises in the tube and makes
electrical contact by means of a nickeled-steel wire, thus sending ·a current through an electro-magnet which controls a valve, thus lifting the
valve and allowing gas to pass from the reservoir into the other vessel.
Then the column of mercury falls, the contact is broken, and the valve
closes. The apparatus used by the author will withstand a pressure of
15 atmospheres and controls the pressure within one-quarter of a millimeter of mercury. ( Comptes Rendus, March, xcrv, p. 724; J. Phys.,
July, II, r, p. 327.)
Berthelot and Vieille have determined the velocity of gaseous exploio through tube . They find as a mean .that in a mixture of electrolytic oxygen and hydrogen this velocity is 2,810 meters, and in a
mixture of carbonou oxide and oxygen 1,089 meters per second. Curvature of the tube did not change the valm•, nor did alteration ot the
material of which it was made. The velocity was the same whether the
tube wa open or clo ed
uniform throughout its length, and i inde-
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pendent of the pressure. (Gomptes Rendus, January, March, xc1v, pp.
101,822; Nature, May, XXVI,- p. 44.)
Colladon shows to his clas&es the resistance of the air in guns in the
following way: The reservoir of an air-gun is fully charged with compressed air, and the gun is loaded as usual, the ball nearly fitting the
bore. Placing the barrel vertical, and closing the mouth firmly with
his thumb, the gun is fired by an assistant; the thumb remains in position a~d the ball is heard to fall back in the barrel. Then, using the
same ball, he fires with the same gun and pierces a pine board 0.4 inch
thick. If the barrel of the gun is more than 32 inches long, and the
ball is spherical and nearly fills the tube, and if the operator is sure of
the strength of his thumb, the experiment is without danger. (Nature,
August, XXVI, p. 353.)
Melsens has made a study of experimental ballistics~ with a view to
determine the influence of the air. He finds that the air which accumulates in front of the projectile forms a layer there capable, in the case
of high velocities, of preventing the immediate and absolute contact of
the two solid bodies, especially at the point of impact, the incidence
th~re being normal. (Ann. Chim. Phys., March, V, xxv, p. 389.)
Stroh has repeate¢1. the experiments. of Bjerknes on vibratory attraction and repulsion, but has made use of air instead of water as the
medium. Moreover, he has investigated the condition of the air between
the vibrating druws by inclosing these in a closed space furnished with
an alcohol manometer. vYhen the phase of vibration was the same for
the two drums, the manometer showed an increase of pressure, the air
being expelled from between them; -while when the phase was opposite,
the alcohol rose in the manometer tube. , .1:!'"'urther, the space between
the drums is crossed by lines of pressure practically identical in direction with those which Faraday showed in a magnetic field by means of
iron filings. ( Natun, June, XXVI, p. 134.)
Kraievitsch has shown that the rarefaction obtained by means of a
mercury pump is limited, the air being replaced by mercury vapor, the
tension of which is a function of the temperature but at ordinary temperatures is 0.02 millimeter. To show the influence of cold .on the
vacuum he ma.de a Geissler tube with a cylindrical appendage of glass,
the whole being exhausted by means of steam, a8 in the cas_e of the
water hammer. At ordinary temperatures the spark passed as a
luminous line; but on cooli11g the appended cylinder to -200 the light
became stratified and filled the tube. He doubts the possibility of getting a vacuum as high as 0.0ll004 meter, as Crookes claims, since the
McLeod gauge measures only the elasticity of a permanent gas. The
author describes some improvements which he has made in M_endeleeff's
pump. (J. Soc. Phys. Chim. Russe, XIII, p. 335; J. Phys., December,
II, 1, p. 578; Nature, February, xxv, p. 377.)
Chancel has contrived a simple apparatus for determining the density
of gases in order to fix their molecular weight as a control in chemical
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operations. It consists of a flask of 200 to 250 c. c. capacity, whose neck ·
carries a lateral tubulure of small diameter, and is closed by a hollow
stopper carefully ground, which terminates in a straight tube carrying
· a stopcock. From the side of this hollow stopper a tube passes, attached to its interior, aud long enough to reach to the bottom of the
flask. By rotating the stopper the opening into this· tube may be
brought opposite the lateral tubulure. The volume of the flask having
been determined, the gas is introduced by the lateral tubulure until all
the air is dtsplaced. The stopper is then turned, the barometer and
thermometer noted, and the balloon weighed, a similar flask being used
as a counterpoise. The results given show very considerable accuracy.
( Oomptes Rendus, March, xcrv, p. 626.)
ACOUSTICS.

Martini has studied the production of sound by the _flow of liquids.
He used in his experiments long tubes of glass, two to six centimeters
in diameter, closed at the lower end by metallic disks two to three
millimeters thick, each pierced with a hole in the center, the diameter of
which was equal to the thickness of the plate. On filling such a tube
with water and allowing it to flow out through the plate, sounds are
produced like those of an organ pipe. As the water falls the sounds
do not fall uniformly in pitch as with the syren; only a certain number
of dt>finite sounds are produced, as is the case with an organ pipe.
Martini's results, which confirm · essentially' those of Savart, furnish a
method for determining the relative velocity of sound in two liquids.
By noting the lengths of two columns whi.ch yield the same note, the
velocities are obtained, since they are proportional to these lengths.
For alcohol of 36° the velocity was 1,288.5 meters; for absolute alcohol,
1,232.05 meters; for ethyl ether, 1,144 meters; and for petroleum of density 0.800, 1,354 meters. (J. Phys., November, II, 1, p. 574; Nature, December, xxvn, p. 183.)
Leconte bas discussed the question of the production of sound shadows
in water, which, as proved by the classic experiments of Colladon in 1826
in the lake of Geneva, are more sharply defined than when produced in
air. In 1874 a series of experiments was made by his son, L. I. Leconte~
during the blasting upon Rincon rock, in the harbor of San Francisco.
He found that soda-water bottles plunged in the water about 40 feet
from the explosion were invariably protected when in the geometric
shadow of a vertical pile about a foot in diameter, while they were as
uniformly broken when placed on the opposite side. Stout glass tubes
placed horizontally bowed by their fracture the lines of this shadow.
The author uppo e , in accordance with theory, that the waves produce by uch an explo ion must be very short in order to produce these
harp hadow . (Am. J. Sci., January, III, xxnr, p. 27; Phil. Mag., February, V, XIII p. 9 ; J. Phys., September, II, 1, p. 420.)
D charm ha applied the principle of attraction and repul ion pro-
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rluced by the flow ofliquids from orifices according as the walls are thick
or thin, to the construction of a tuning fork which he calls a hydrodiapason. It is formed of a tube of brass 0.5 meter long, 6 millimeters
in interior diameter, and 1 millimeter thick, curved in to an elongat<:'d
U, the branches being 6 centimeters apart. On the convexity of the
curve is ·an opening through which connection is made with thf' water
supply. The extremity of each branch is bent so that the ends open
exactly opposite each other. To these, disks or ajutages of any form
may be attached. Wh,e n the current of water flows, the fork takes a
regular rate of vibration and gives a clear note. In water the tone
given was la (217.5 vibrations), and the :first harmonic was plainly heard.
(Oomptes Rendus, October, xcv, p. 597.)
Pinto has studied the function of two ears in determining the direction of sounds, and concludes, 1st, that we are able to judge of the direction from which a sound comes because it reaches one of the ears
first and then the other, the interval of time being longer or shorter
according to the position of the sounding body; and 2d, that the second
ear enables us to determine the direction in which the intensity of the
sound perceived is a maximum without turning the head. (J. Phys.,
December, II, r, p. 561.)
,
Stanley has presented to the London Physical Society a paper on
tuning-fork vibrations. He showed that disks on the prongs of a heavy
fork do not produce as loud a sound when the fork vibrates as does its
resonator; that vibration down tbe stem of the fork does not, as Oh1adni supposed, depend on a vibrating ventroid, since a fork cut in the
end of a solid steel bar communica-tecl sonorous vibrations equally well
to the resonator. Since to set a fork vibrating only one prong need be
bowed, it is evident that the vibration must proceed along the prongs.
A light fork, a meter long, shows the passage of the vibrations down
one prong and up the other. vVhen the prongs of a pow~rful fork
are tipped with pieces of metal dipping in mercury, the mercury is
thrown into ripples which can be thrown on a screen. (Nature, June,
xxvr, p. 166.)
Koenig has published in book form the valuable researches in experimental acoustics which he has made during several years past. The
most recent and one of the most important of his investigations is that
undertaken to determine the influ('nce of phase on the quality of tone.
He finds that, contrary to the theory of Helmholtz, there is a distinct
difference in tones containing identically the same upper partials :when
the phase diffel's. The sound is louder and more forcihle when thi~ difference is one-fourth, gentler and softer when three-fourths. By means
of a specially-constructed wave-syren he has elaborately studied these
phenomena. ( Quelques Experiences d' .A.coustique, Paris, 1882; Nature,
June, July, xxvr, pp. 203, 275; J. Phys., December, II,+, p. 525.)
Neyreneuf bas contrived a sensitive flame without an inclosing tube.
This is attained by causing two flames to impinge the one upon the
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other, or a single flame to strike upon a current of air. To. avoid tedious adjustment, however, he prefers the following: A brass tube 25 centimeters long and 33 millimeters in diameter is supported vertically~
By an opening at bottom a flame from a jet, having an opening which
is 2 millimeters in diameter, is projected horizontally across the tube.
By impact against the opposite wall of the tube, aided by the air current, very pure sounds are produced. (J. Phys., October, II, 1, p. 461.)
Decbarme has studied the vibratory forms of circular liquid surfaces,
and finds very close analogies between these and those of soap films.
They are excited and observed similarly, and have the same system of
nodal points. The determination of internodal distances is more difficult with liquids, since they are only one-sixth as great. But the laws
a.re the same; the distances of the internodes are inversely proportional
to the number of vib:ations. (Ann. Chim. Phys., .January, V, YXV, p.112.)
Kola eek bas investigated mathematically the theory of resonauce, and
bas demonstrated that the conductibility of gases for heat has only an
exceedingly minute influence on the number of vibrations made by the
gas confined in a resonator. With a Helmholtz resonator, making 198
vibrations a second, the sound is lowered oul.Y 0)52 vibration, an unimportant amount.. ( Wied.Ann., xrr, p. 353; J. Phys., Januar_y, II, 1, p. 58.)
Burion has proposed to determine the position of the uodes and
loops in an organ pipe 'by means of a tube introduced into the pipe,
thiis being in communication with a manometric capsule. (J. Phys.,
March, II, 1, p. 136.)
Serra-Carpi has made use of the microphone for nxiug the position of
the no<les and loops in vibrating columns of air. Upon a membrane
stretched on a metal ring a small carbon rnicropl10ne is placed. When
at a node a loud rattle is beard in the connected telephone; when at a
loop the sound is feeble. (Oornptes Rendus, January, XCIV, p. 171.)
Leconte Stevens bas combined the organ pipe with the sonometer,
formiug an instrument which be finds very convenient for the exhibition of Bernouilli's laws, and for the study of upper partial tones and
musical scales. (Am. J. Sci., June, III, xxnr, 479.)
Bourbouze has proposed the use of a sounding board furnii;;bed with
strings, upon the back of which i~ a carbon microphone, as a telephone
trau mitter. (Oomptes Rendus, January, xcrv, 76.)
Hartmann has devised ernral newpieces of acoustic apparatus. The
motorophone consif:;ts of a shaft carryiug an eccentric communicating b.v
mean of a rod with a membrane. It converts rotary motion into sound,
the pitch being determined hy the speed, and the intensity by the throw
of the eccentric. A bell mouth strengthens the tones. The phonornotor
act on the oppo ite principle, producing rotary motion from vibration.
In the electromagnetophone a piece of sheet-iron under an electro-magnet
ha a poiut clipping in mercury; a current pas ing through the coils
and the point i r nd r d intermittent, and the membrane sounds. The
electro-magnetic membrane 8yren i imilar, bnt ha a solid liding contact
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in place of the mercury, a driving wheel pi;oducing rapid interruption.
When a tuning fork is supported so as to be capable of rotation before
a resonance case, it gives a strong resonance or a weak interference
, tone according to its position, the latter being higher. On rotating,
the foFmer becomes the higher and the dissonance increases. A resonance interference pipe is made by connecting the nodes of an open pipe_
with a rubber tube. By pressing this tube the pitch of the pipe is altered.
· ( W-ied. Beibl., No. 3; Nature, June, xxvr, p. 138.)
· HEAT.

l. Pro<tuction of Heat; Thermometry.

Haga has investigated the variations of temperature which are produced when meta11ic wires are submitted to traction. The wire was
stretched horizontally, one end being attached to the vertical arm of a
bent lever, the tension being produced by weights on the horizontal arm.
The temperature was measured by a thermo-electric couple, one of whose
elements was the wire itself, and the other a wire of another metal
wound round the first. .A steel wire 1.6mm and a wire of German silver
L5mm in diameter were used, the auxiliary wire being of platinum
0.08mm thick. With a tension on the steel wire of 21.715 kilograms the
increase of temperature was 0.1054°; the tension of 17.134 kilograms
on the German silver wire gave 0.1429°. The heating with the latter
wire was proportional to the stretching weight. From the data thus
obtained, Haga determined the mechanical equivalent of heat and obtained for the steel wire 437:8, and for the German silver 428.1. ( Wied.
Ann., V, xv, p. l; ,l. Phys., September, II, r, p. 425.)
Holman has suggested a simple, accurate, and ready method of calibrating thermometers, which requires one-third to one-half the time
of the method of Neumann, with eqµal accuracy, and is fully one-third
shorter and somewhat more accurate than that of Pickering. Two cali- .,
brations of a Bandin thermometer, using threads of mercury of 3 and
5cm respectively, each -with only one series of observations, requiring
an hour and a half for completion, gave results whose average difference at 9 points was 0,04mm, the arithmetical sum of the extreme differences being 0.12mm. (Am. J. Sci., April, III, xxrn, p. 278.)
Michelson has described a.n air thermometer whose indications are
independent of the pressure of the air. It consists of a glass bulb 4cm
and a stem 2mm in interior diameter; the bulb containing dry air at a
pressure of about 100mm of mercury, this air being separated from the
upper portion of the tube by a column of mercury al,)out 100mm in length.
This m~rcury remains above the air, notwithstanding the large diameter
of the bore, owing to the resistance of the meniscus to deformation.
The space above the mercury is a vacuum. The pressure of the air in
the bulb is constant and equal to that of the column of mercury above
it . (Am. J. Rei., August, III, xxrv, p. 92.)

474

SCIENTIFIC RECORD FOR 1882.

Michelson has also devised another form of thermometer of great
sensitiveness, based on the high expansion coefficient of hard rubber.
A very thin. strip of this substance is fastened to a similar strip of
brass 5cm long, 1mm wide, and about 0.1mm thick. The lower end of thb
compound strip is fixed, and on the upper end is fixed a fine thread of
glass, the end of which is bent at right angles, and impinges upon a
lightmirrorofsilvered glass suspended bya vertical silk filament. When
the temperature changes, the compound bar curves and the glass thread
rotates the mirror. The displacement is observed with a telescope and
scale. The whole is inclosed in a double box, to avoid air currents. In
another form of the instrument the curvature of the compound bar is
made to bring the end near a metallic rod immersed in liquid, thus
shortening the column and diminishing the resistance. (J Phys., April,
II, r, p. 183.)
Govi has made use of the fact that the expansion coefficients of mercury and hard rubber are very nearly equal, for the purpose of illustrating the effect of expansion on the bulbs of liquid thermometers. A
capillary tube of glass has a bulb of ebonite, the bulb and a part of the
stem being filled with mercury. No change is observed in the height
of the column when the temperature gradually changes. When the variations are rapid the mercury descends with heat and rises with cold,
the original level being soon restored. The ebonite responds first, and
being a bad conductor, transmits its_heat slowly to the mercury. (Nature, December, xxvu, p. 209.)
Crafts has studied the conditions in mercurial thermometers which
produce a lowering of the zero point. He considers that the glass
after it has been softened in the blowing preserves for an indefinite
time at ordinary temperatures a condition of strain, as in the Prince
Rupert's drop. When the glass is reheated, the m~bility of its particles
increases and a contraction takes place, the result of it being the more
effective in proportion as the original temperature is the more nearly
approached. In constructing the thermometer this contraction produces a permanent elevation of the zero point, which may amount ev-en
to 26°. When heated to the boiling point·of mercury, as in filling, there
is a similar effect, but the depression rarely amounts to more than 2°
for lead glass. To remove this error, therefore, the author heats tlie
thermometers to the required high temperatures and then cools slowly.
(Oomptes Rendus, May, xcrv, p. ]298.) Subsequently Crafts ha given
the re ult of his comparison of fifteen mercury thermometers with the
hydrogen thermometer, all immer ed in the vapor of naphthalene.
Seven of the e thermometers were made by Bandin and seven by Alvergniat. They were all of fl.int glass containing 18 per cent. of lead. One
wa made of soda glas , by Muller, of Bonn. These result are given
m tabular form, showing the correction required for every ten degrees
from 100° to 330°. For comparison, the corrections for thermometers
m d f h i y le oy gla and ordinary Pari glass, from Reguault's
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data, for the same intervals, are given in the same table. When corrected, the maximum error for the :fifteen thermometers is 0°.3 at 200°,.
0°.5 at 300° and oo.8 at 330°. ( Comptes Rendus, November, xov, p. 836.)
In a third note, Crafts discusses the exactitude of the measurements
made with _the mercurial thermometer. (Comptes Rendus, November,.
xcv, p. 910.)
Siemens has communicated to the Royal Society the results of the experiments made with his deep-sea electrical thermometer on board the
United States Coast and Geodetic Survey steamer Bla.ke, Commander
Bartlett, in the summer of 1881, forwarded to him by J.E. Hilgard, the
Superintendent. The apparatus was specially ordered for the Government by Alexand~r Agassiz, and seems to have proved its reliability.
(Nature, June, xxv1, p. 190.)
.
Brown has given an extended resume of the various devices brought.
forward as temperature regulators. (Nature, June, xxv1, p. 114.)
2. Expansion and Change of state.

Russner has determined the expansion coefficient of several substances.
by means of the weight thermometer. Sulphur gave from 0° to 10°,
.000147; o0 to 200, .000160; oo to 300, .000170; to 40°, .< l00178; to 50°,.
.000183; and to 60°, .000186. Soft rubber of commerce, from 0° to 10°,.
.000657; o0 to20°, .000665; ooto3oo, .000670. Hard rubber has a coeffi, cien.t between that above given for caoutchouc and that for sulphur.
Different specimens varied between .00023 and .00041. l Carl. Rep., XVIII,.
p. 152; J. Phys., April, II, 1, p. 193.)
Lebedeff has sought to ascertain whether the apparent contraction
of stretched caoutchouc by heat takes place in all directions or only in
that in which it is stretched. He finds the latter to be the true hypothesis. He has found the cubic expansion coefficient of the rubber to be·
.000687 when stretched and .000675 when in its natural condition. (J.
Soc/ Phys. Chim. Russe, XIII, p. 246; J. Phys., December, II, r, p. 576.)
Hertz has studied the conditions of the evaporation of liquids, and ,
has measured with great care, by means of a special . apparatus, the
pressure of the saturated vapor of mercury at different temperatures.
The values obtained are lower than those of Regnault. ·Between 0° and
40° the elastic force of mercury vapor varies from 0.00019 to 0.0063mm
Hence, at ordinary temperatures the elastic force of the vapor of mercury is less than one-thousandth of a millimeter. (Wied.Ann., XVII,.
pp. 173, 177; J. Phys., November, II, r, p. 512.)
Cailletet has suggested the use of liquefied gases, especially ethylene,.
for producing low temperatures. Ethylene liquefies at 10° C. under a
pressure of 60 atmospheres, at 8° under 56, at 4° under 50, and at 1 °
under 45. Its critical point is near -t,13°. When a thermometer containing CS2 was immArsed in the liquid it indicated a temperature of-105°,.
much lower than that of hyponitrous oxide, which boils at -880. Spe-
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cial devices to collect and use the liquid ethylene are necessary, which
are described in the paper. (Oomptes Rendus, May, xcrv, p. 1224.)
Demar9ay has studied the volatility of metals at low temperatures
in a vacuum. The met,al was placed in a glass tu be 12mm in diameter, closed at one end, and heated in a bath of the vapor of sulphur,
mercury, methyl sebat:e, aniline, methyl oxalate 01:' water, giving temperatures of 440°, 360°, 292°, 1840, 1610, and 100° respectively. A
thin U tube of glass was placed inside the first, passing to within two
-centimeters of the metal, and kept cold by a cnrrent of water. The
space containing the metal was exhausted by a Springe! pump. In a
longer or shorter time after the beating begins, a black deposit appears
on the bend of the U tube, which soon becomes metallic. Cadmium,
zinc, antimony, bismuth, lead, and tin w~re thus examined, and it was
found that they were volatile, cadmium at 160°, zinc at 184°, antimony
.and bismuth at 292°, lead and tin at 360°. When the experiment continued for 24 or 48 hours, the deposit was considerable enough to be
weighed, being 5 to 15 milligrams. Cadmium at 184° gave in 20 hours
.a deposit weighing nearly 10 centigrams. ( Oomptes Rendus, July, xcv,
p.183.)
Konowaloff has invest.igated the tensions produced by the vapors of
mixed liquius, including those which are miscible in all proportions as
well as those which are only partially soluble the one in the other.
,(Wied.Ann., V, xrv, pp. 34,219; J. Phys., April, II, r, p. 188.)
Chistoni bas given a historic sketch of the different tbeo~:'ies of dew.
In his opinion the most efficient cause of the production of dew is the
.evaporation from the surface of the ground, which has been superheated during the day and the temperature of w bich_is maintained during the night above that of the air. After a longer or shorter time, of
-course this air becomes saturated. Contrary to the general impression,
nocturnal radiation plays only a secondary part in the phenomenon.
(Il Nuovo Oimento, III, x, p. 58; J. -Phys., December, II, i, p. 566.)
Troost has given a method for determining vapor densities at high
temperatures in glass by using for the purpose a bath of selenium
vapor, which boils at 665°. · The glass must be difficultly fusible, the
-capacity of the alloons being about 300 c. c. The author obtained for
the density of mercuric chloride thus determined 9.37; theory requiring
'9.38. For iodine, 8.57 and 8.53 were obtained, showing that its expansion coefficient doe not differ from that of air, while its compression
coefficient at 440° i notably different, and at this temperature the denity dimini he with th pres ure from 8.7 to 7.35. Sulphur vapor gave
2.94: and 2.92, whi1 at 440° it i 6.G, and at very high temperatures it
is 2.2, bowing a gradual d com po ition like ozone. ( Oomptes Rendus,
June xcv, p. '.:30.)
Wi d manu ha tl , ·rib tl a new form of apparatu for illu trating
g v · r ph nom na. It con ' i t:s of a globe of gla of half a liter capa-0ity ,urm unt d
two tube one a centimeter in diam ter and 70
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centimeters long·, passing just through the curk and narrowed above.
The subterranean canals bringing water to the bottom of the geyser are
represented by the other tube, narro~er than the first, which descends
into the globe wherPi it is a llttl~ recurved upward. The upper end of
this tube passes from the bottom of a lateral jar half fiJled with water,
which is about on a leYel with the top of the vertical tube. The whole
being filled with water to a level a little below the narrowed point of the
large tube, it is only necessary to heat the g:obe with a Bunsen burner
to obtain projections of boiling water to a height of 2 or 3 meters.
(Wied. Ann., V, xv, p. 173; J. Phys., June, II, r, p. 290.)
Violle has measured with great care the boiling point of zinc. Deville and Troost some years a~o gave it at 1048°, while Becquerel's determination make8 it 9320. In the course of other experiments, Violle
observed that silver, which melts at 954°, did not fuse in zinc vapor.
He then undertook to determine the boiling point of zinc by means of
a special apparatus, and has found it to be 929°.6, or practically 930°.
(Oomptes Rendus, March, xcrv, p. 720.) In a note, Troost says that this
value was redetermined by Deville and himself, and fixed at 942° as a
mean of 27 experiments. (Oomptes Rendus, March, xcrv, p. 788.)
Troost has determined the boiling point of selenium with a view to
use this ~ubstance for determining vapor densities by the method pro. posed by Deville and himself in 1880. The temperature was measured
by air thermometers, with both porcelain and glass bulbs, and was
found to be 664° to 666°, or 665° as a mean. The author proposes selenium vapor, therefore, because glass bulbs can -b e used in it without
softening. l Oomptes Rendus, ,June, xcrv, p. 1508.)
3. Conduction and Radiation.

Thoulet has determined the thermic conductibility of rocks, defining
the coefficient of conduction to be the quantity of heat which enters or
leaves a homogeneous wall of indefinite extent during a unit of time,
traversing a unit of surface, when the thickness is unity, a,nd the difference of temperature on the faces is 1° C. He has given the preliminary
results obtained with his apparatus, which show the coefficient for glass
to be 2.66, for wrought iron 10.26, and for Vizille anhydrite 4.56. (Anri.
Chim. Phys., June, V, xxvr, p. 261.)
Gratz has investigated the conductivity for beat of gases and its relations to temperature. He concludes: (1) that heat, conduction in the
gases-air, hydrogen, and (at low temperatures) carbon dioxide,-consists
in the transference of progrei;,sive energy only, intramolecular energy
contributing immeasurably little; (2) that the relation of heat conduction to temperature is found by experiment to be such as Clausius's
theory requires; (3) that all results for gases and vapors showing divergences from the values calculated from theory are without evidential force since they give only the apparent heat-conducting power in
cons~quence of the absorption of radiant heat; (4) that the divergence
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of the temperature coefficient of friction from that calculated from
theory cannot have for its cause (at least not alone) the decrease of the
molecular diameter with rising temperature. ( Wied . .Ann. XIV, 232;
Nature, January, xxv, p. 290.)
Dahlauder has ascertained that the velocity with which a body cools
in a liquid is: (1) nearly independent of its depth below the surface;
{2) is independent of the nature of its surface; (3) is dependent on its
excess of temperature ; and (4) for the same body in the same liquid
with -the same excess of temperature it increases rapidly with the temperature of the liquid. (J. Phys., September, II, 1, p, 435.)
Hill has calculated from data obtained by actinometric observations
in India, that the true absorbent of solar heat in our atmosphere is
aqueous vapor, the absorbing power being identical with that obtained
by Violle froru measurements taken by himself in the Alps. (Proc. Roy.
Soc., xxnrr, p. 216; J. Phys., June, II, 1, p. 290.)
Heine has measured the absorption of radiant heat by gases by
means of the expansion produced. The gas is contained in a brass vessel,
whose sides carry plates of rock salt, through which pass the radiations
of a Bunsen burner. A very delicate manometer registers automatically
the variations of interior pressure. If air be used purified from water
vapor and carbon dioxide no change of pressure takes place, but if carbon dioxide be employed there is an increase of pressure resulting from
the absorption of heat by the . gas. On mixing definite quantities of
carbon dioxide with air, definite curves were obtained, which were sufficiently well marked to permit of the solution of the inverse problem;
i. e., the determination of the carbon dioxide in the air from the absorption curves. The results agree well with those of chemical methods.
(J. Phys., August, II, 1, p. 380.)
.
Ferrini has experimented with the Crookes phenomenon, using two
similar tubes, one of which was exhausted only moderately, the spark
passing direct from one electrode to the other, while the other contained
air at the extreme of rarefaction. A Holtz machine furnished the electricity, tnbes of rubber filled with mercury being the conductors. One
of these was directly attached to the machine. The other was adjustable near the surface of mercury in circuit with the machine, so that
when it was immersed a continuous current was sent to the bulbs, and
when out of the mercury a longer or shorter spark could be obtained.
When these discharges pas ed through the low vacuum tube, the pllenomena varied like tho e observed by Hittorf, who used a con tant current, but Yaried the rarefaction; being due to the increase of the reRi tance in the vicinity of then gative electrode as the potential rises. The
re i tanceof the second globewa very much greater; but the phenomena
from one globe to the other, vary in the same direction in which they
vary for the first globe when the difference of potential is increa ed. The
author rejec , con equently, the hypotb~sis of a fourth tate of matter.
(ll uo o Oimcnto III, IX, p. 179; J. Phys., November, II, I, p. 5..:,1.)
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Tyndall has delivered a lectµre at the Royal Institution on the action
of free molecules on radiant heat, a~d its conversion thereby into sound,
in which he gave a resume of the discussion on the question of the absorptive action of aqueous vapor and then showed the apparently incontrovertible proof by means of the pbotopbone of the correctness of
his early experiments. (Nature, January, xxv, p. 232; Ann. Chim. Phys.,
April, V, xxv, p. 177.)
.
Dufour bas confirmed the hypothesis that in the radiophone the
radiant energy acts on the layer of air in contact with the solid body
without expanding sensibly this body. A wire of blackened brass,
stretched on the mounting of a lens, pressed against the lens a thin glass,
which gaveNewton'srings; and it was observed thatnoc1?-angetookplace
in the rings when the wire was subjected to an intermittent beam of light.
A very thin spiral of blackened zinc terminated in a small carbon cone
connected with the positive pole of a battery and rested on a plate of
carbon connected with the negative pole, a telephone being in circuit.
No sound was perceived when an intermittent beam was thrown upon
the spiral. The increased effect with increased absorption in a, gas was
well shown by putting carbon dust in dry air; a strong sound was
heard wlien the tube was shaken. That short waves also produce the
result was shown by using a bulb as a receiver in which hydrogen and
chlorine were set free by electrolysis. (J. Phys., .April, II, r, p. 196.)
Kalischer has observed that by using simply a selenium cell in the
circuit of a telephone, and without battery, a sound is produced whenever intermittent light falls on the· selenium whose pitch corresponds to
the rate of intermittence. The result appears to be due to light, since
it is not modified by alum or by water, and it is destroyed by colored
glass, except yellow. The cell should have a low resistance. (Carl.Rep.,
p. 563; J. Phys., April, II, r, p. 197.)
4. Specific Heat.

Strecker has determined the ratio of the specific heat at constant pressure to the specific heat at constant volume, of chlorine, bromine, and
iodine, all in the condition of gas, by comparing by Kundt's method the
wave lengths produced by the same sound in air and in the gas, at temperatures between 20° and 390°. The constants do not vary sensibly
with the temperature, and approach closely the theoretic values, 1.323
for chlorine, 1.290 for bromine, and 1.300 for iodine. The experimental
values are:
Velocity.

Ratio.

Sp. heat.
const. press.

Sp. heat const.
vol. ref. to air.

Chlorine. . . . . . . . . 205. 3m
1.323
0.1135
0. 2139
Bromine . . . . . . . . 135. 0
1.293
0.0550
0.2358
Iodine. . . . . . . . . . 107. 7
1. 294
0.03489
0.2350
(Wied.Ann., V, xrn, p. 20; J. Phys., April, II, r, p. 187.)
Thoulet and Lagarde, desiring to obtain the specific heat of small frag-

480

SCIENTIFIC RECORD FOR 18o2.

ments of minerals weighing from one to five decigrams, have devised
a simple apparatus for the purpose, the minute rise of temperature, when
the body, previously heated, is placed in a liquid, being determined by
means ofa thermo-electric couple. (Oomptes Rendus, June,xmv, p.1512.)
Louguinine has described a new and improved form of calorimeter,
the results of which a.ppea.r to be very satisfactory. (A.nn. Chim. Phys.,
November, V, :xxn, p. 398.)
Violle has proposed an apparatus for applying the cooling method to
the determination of the specific heat of bodies when the initial temperature of the body is between 100° and 500°. It consists of a small bottle of thin glass, with double walls and a straight neck, a good vacuum
being made in.the annular space. An agitator is introduced through the
neck by the side of the thermometer. ( Oomptes Rendus, June, XCIV,
p.1570.)
Schuller has redetermined the heat of combination of water, in con-s equence of certain criticisms of Von der Than. The oxygen and hydrogen meet in a combustion claamber formed of two parts ; they unite in
the upper part, which is at 225°, evolving (1) M1 calorieH employed to
heat them, (2) their heat of combination E, and (3) 1\12 calories corre-·
sponding to the condensation of three volumes to two. The vapor of
water formed passes into the lower part at o0 , where it g'ives up M2
calories. Hence Ep=-M1 + E + M 2 + M 3• In this way the author finds
E=28810. (Wied. A.nn., V, xrv, p. 226; J. Phys., April, II, r, p. 192.)
Louguinine has published an extended memoir on the measurement
of the heat of combustion of organic bodies, giving a description of the
apparatus employed, the mode of using it, and some of the results which
have been obtained with it. (Ann. Chim. Phys., November, V, xxvn,
p. 347.)
LIGH'.l'.

1. Production and Velocity.
Kruss has called attention to the fact that if the screen of a Bunsen
photometer be moved between two fixed sources of light, there are two
positions of this screen in which the fatty spot disappears. Both theory
and experiment show that the true ratio of the intensities from the two
sources is the geometric mean of the ratios calculated from both mea ·
urements. (J. Phys., April, II, r, p. 201.)
A new photometer has been constructed by Sa,bine, in which a wedge
of neutral tint gla is used to measure the intensity of a given light
by equalizing it with a standard paraffin flame. To secure greater
range a et of diaphragm i' used to regulate the amount of light coming from the tandard. (Nature, D cember, xxvn, p. 201.)
Crova and Lagarde hav made an improvement in the spectrophotometer whereby the illuminating power of simple radiations may be
compared. The illuminating power of a simple light they regard a the
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property which it possesses of rendering distinguishable upon a white
screen illuminated with it minute details, as lines, etc. If, now, the light
be weakened till they vanish, the ratio of the initial intensity to this
limit of intensity will be sensibly constant and is a function only of the
wave-length used. The light to be tested is therefore received normally
on the slit of a spectrophotometer covered with a strip of glass, on which
is photographed a series of fine and close dividing lines, their direction
being perpendicular to the direction of the slit. A' pure spectrum is
seen furrowed by fine longitudinal strim . . If, now, the eye-piece slit ue
made to include any particular region, and the nicol . prism be rotated
till the strim cease to be perceptible, a method is secured for comparing intensities. ( Oomptes Rendus, xcnr, p. 959; J. Phys., April, II, r, p.
162; Phil. Jlfog., Januar'y, V, xrn, p. 72.)
.
·
Briicke, finding that objects cease to be visible at_a greater visual
angle the more they differ in color but not in brightness from the
background on which they are seen, has made use or' this principle in
photometry. A board, black at one end and white at the other, he caUs
a brightness table. It has successive shades of gray between. To determine the brightness of a colored paper, for example, he places a bit
of it before different parts of the board and notes the place where with
the shortest interval it becomes invisible. (Nature, June, xxvr, p. 138.)
Koenig has reported to the Physical Society of Berlin on a new instrument designed and constructed by Helmholtz, which he calls tbe
leukoscope. It consist8 essentially of a calc-spar rhomboid, a plate of
quartz, an_d a nicol prism. When a lurnip.ous pencil enters the calc-spar
it is split into two rays polarized in planes at right angles, which tra,erse the quartz plate and the nicol. When analyzed by a prism tllese
rays give two spectra containing absorption bands, those in the one
being the complement of thode in the other. The instrument is used by
putting in a quartz plate of the proper thickness and then rotating tbe
nicol until white light is produced. When different sources of light
are employed, different degrees of rotation are necessary to ·effect this
result, the relative quantity of different colors in different lights being
different. The angle of rotation for stearin candles was 71°.20; for gas
light, 71 °.5; for electric arc, 790; magnesium light, 860; solar light 90°.5.
Tht\ calcium light and burning phosphorus gave angles between gas and
the electric light. Experiments with the Edison and the Swan incandescent lamps showed that the luminosity increases.much ,more rapidly
than strength of current, the illuminating power being increased sixtyfold by doubling the current. The angles of the leukoscope increase as
the light rises; so that a curve plotted with light intensities as abscissas and angles as ordinates is conca,ve towards the axis of abscissas,
approaching asymptotically a maximum near 78°; an angle approxim_ately equal to the angle of the arc. (Na,ture, November, xxvn, p. 93.)
H. Mis. 26-31.
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2. Reflection and Refraction.

Chardonnet has made a series of experiments on the actinic tI·ansparency of certain media, especially of the mirrors of Foucault. Two
methods were used: the :first consisted in · exposing sensitive paper to
the solar rays after traversing the medium ; the second required a lens
of quartz and Iceland spar anrl a prism of spar, the spectrum being received on a photographic plate or a fluorescent screen. In this way the
various kinds of optical glass were studied, the results of which are
given. Silvered-glass mirrors transmit the more refrangible rays, giving
on the photographic plate a band from O to T; thus acting as a :fi.11:er,
allowing obscure rays only to go through.. In this way the author
obtained photographs in absolute darkness. (J. Phys.: July, II, 1, p. 305.)
Subsequently Chardonnet has examined the spectrum of light reflected from various bodies, and comes to the conclusion that absolute
elective absorption does not exist; lampblack itself, deposited as an
opaque layer on a plate of enamel, giving a complete spectrum. The
· substances tried were: white and black enamel, uranium glass, rough
hematite, polished hematite, diamond, compressed carbon,rough and pol- .
ishe<l, wrmilion, gold, lead., nickel, Arcet's alloy, copper, rough and polished 1-,teel, Prussian blue, green ieaves, and mercury. Among liquids
distilled water, fuchsine, acetosulphate of quinine, ammonia, copper sul-.
phate, potassium dichromate, milk, ink, alcohol, ether, benzene, olive
oil; a.U of which gave a complete spectrum. The author concludes (1)
every surface reflects in variable proportions all the. colors of the spectrum; (2) the reflecting power of a liquid is independent of t,h e substances which it hohls in solution or in suspension; and (3) specular
polish increases only the total quantity of reflected radiations, the rela·
tive intensity of the different regions of tlie spectrum tl.epending upon
the material employed. (J. Phys., December, II, 1, p. 54H.)
Piltschikoff has suggested. the use of a hollow lens for measuring the
refractive index of small quantities of liquid. After filliug the lens with
the liquid to be examined, the focal distance of the image of a monochromatic flame, placed at a given distance from the lens, is exactly measured by means of a graduated rule. The constants uf the apparatus
are determined once for all, and then, by means of a simple formula, the
index of the liquid is easily calculated. The results are exact, the index
of glycerin thus determinrd being 1.4729R ± .00001. (J. Phys., December, II, 1, p. 578.)
Boys has suggested a method of measuring tbe curvature of lenses
with a view to determine their refractive index. The priuciple of the
method i illustrated as follows: Fix ·an ordinary spectacle len in a
lip with its principal plane vertical; in front of it place a card with a
mall h le in it, and illuminate the hole with a candle flame. It will be
f und that, when the lell is at a certain distance from the car<l, there i
n i \"' rt tl image of the hole formed on the card. When this i tlle
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case the light leaving the hole and meeting the front surface of the lens
is refracted and meets the back surface normally. Most of the light
passes through ; but a small portion is reflected back along the path
whence it came,' and is sufficient to produce an image easily visible in
tlrn day. By fixing a plane surface of glass behind the lens it will be
found that another image ma.y be produced when the lens is about '
twice as far from the card as it was before. The card is then at the
priucipal focus. (Phil. Mag., July, V, xrv, p. 30.)
Bedson and Williams h~ve experimented to ascertain whether the
specific refracrion of a solid body can be obtained from that of its solutions by applying the law of mixtures. Rock-salt, borax, boric acid, and
sodium-metaphosphate were the substances used. The indices corresponding to the three lines of hydrogen were measured for the three
bodies first named by cutting prisms from them; for the fourth by immersing it in a more refractive liquid, and adding a less refractive one
. until equality was obtained. The results show a satisfact-0ry accordance. (J. Phys., August, II, r, p. 377.)
Crova bas given the formula of a varnish for glass, given to him by
Guinand, so t.hat drawings may be easily made upon it for purposes of
projection. It collsists of ether, 500 grams; sandarac, 30 grams; mastic
in tears, 30 grams. When dissolved add benzene until the varnish
flowed on a plate of glass gives it a depolished appearance. To give
a fine grain and a homogeneous fayer, pour upon it a little petroleum
ether, let it partially evaporate, and rub with a piece of muslin until
perfectly dry. The coating may then be. writ~n upon either with ink
or a lead pencil, and is ready for use. (J. Phys., January, II, r, p. 42.)
Demeny has given au account of the application of instantaneous photography to the study of animal locomotion a~ practiced by Ma,rey at
the physiological station of the Pare des Princes. The exposure is made
by a rotating opaque disk, having an opening in the form of a sector.
With a strong light it may be r~duced to one thousandth of a second.
An image is obtained with each tum of the disk, and since the object
has moved in the interval these will be neither identical nor superposed.
A wLite stone thrown by hand when thus photographed gives ·t he image of a parabolic curve. A white point attached to a carriage wheel
gfres the cycloid described. (J. Phys., November, II, r, p. 504.)
,
Stokes has studied the phenomena of the light border frequently
noticed in photographs just outside the outline of a dark body seen
against the sky. The sunlight~ being reflected horizontally into a dark
room, is passed through a lens arnl allowed to fall on a phosphorescent
screen of calcium sulphide, previously exposed to light, placed nearer
to the lens than its principal focus. There is seen a circular disk of
blue light much brighter than the general ground, separated by a dark
halo from this ground, due to the action of the less refra,ngible rays
which discharge the phosphorescence. But, since the first effect of
these rays is to produce light, there is seen, when the exposure is very
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brfof or the intensity of these rays is sufficiently reduced, a greenish
light where they fall on the screen, which faded much more rapidly
than the deep blue, and after a short time beca~e relatively dark. In
photography, as in phospllorescence, there may be . in certain cases an
antagonistic action between the more and less refrangible rays, so
that the with<lrawal of the latter might promote the effect of the former.
In a camera corrected for chemical rays, when directed to a dark object
on a bright ground, there is a sharp transition from light to dark for
rays in focus, but a gradual one for rays out of focus. Just at the outline of the object there would be half illumination for rays out of focus,
and the illumination would go on increasing until the full intensity is
reached at a distance equal to the radius of tlie circle of diffusion. If,
now, the rays of low refrangibility tend to oppose the action on the
sensitive plate of those of high refrangibility, acting negatively, just
outside the outline, the active rays, being sharply in focus, are in full
force while the negative rays have not yet acquired their full intensity.
At an equal distance from the outline on the dark side the positive
rays are absent, and the negative rays, having nothing to oppose, do
nothing. (Proc. Roy. Soc., May 25; Nature, June, xxvr, p. 142.)
I

3. Dispersion and Color.

Ayrton bas presented a paper to the London Physical Society describing the latest form of his dispersion photometer. A concave lens
is used to disperse the stronger light, th us obviating the necessity of
putting it at a distance. The illuminating powers are compared by
Rumford's method, tbe intensities of two shadows of' a rod thrown on a
white screen of blotting paper ·being adjusted to equalits. A sperm
candle is used as the standard, placed on a stan<l sliding on a graduated
rod at an angle with the frame of the instrument which carries the lens
and is also graduated. The stronger beam is reflected to the lens by a
small mirror inclined at 45° to a horizontal axis, about which it can
rotate. Collateral observations are taken through red and green glasses
to get a better estimate of the power of the light. (Nature, March,
XXV, p. 426; Phil. JJiag., July, V, ,XIV, p. 45.)
Iu order to show the focus after refraction through a prism, Crova
replaces the slit of a spectroscope by a plate of silvered glass having· two
line at right angles drawn through the silvering, the quadrants being
filled wit,h fine line drawn iu various directions. When illuminatecl
with . odium light, and. viewed in the observing telescope, a sharp image
i obtained by these line , both horizontal and vertical, when at minimum d viation, but if the pri m be displaced, tbe image of the lines
perp ndicular to the principal section becomes indistinct. These phenom na may e projected on a screen by suitable modifications in the
method. (J. Phys., F bruary, II, r, p. 84. j
appui ha examined carefuUy the absorption spectrum of ozone,
wbic be ays characterizes this gas better than any other of its phys·
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ical or chemical properti~s. He gives the wave-lengths of eleven ozone.
bands, the strongest being the two near D, of wave-lengths 609.5-593.5
and 577-560 respectively. He fiuds these bands also in the spectrum
of liquid ozone. He discusses the question of telluric lines in the solar
spectrum, and regards the blue color of the sky as due, in part at least,
to the presence of ozone. (J. Phys., November, II, r, p. 494.)
Cimician has carefully examined the spectrum of acetylene and finds
that it differs from that of hydrogen much more than do the spectra
of ethylene and marsh gas. In these the characteristic carbon bands
show the spectrum to be that of a hydrocarbon gas; while in that of
acetylene the red, orange, and yellow portions resemble much mor~
closely the spectrum of carbon dioxide than_of hydrogen. (Wied.Ann.,
No. 10; v; Nature, January, xxv, p. 290.)
Liveing and Dewar have continued their researches on the spectrum ,
of carbon, and in a paper presented to the Hoyal Society give the wavelengths of twenty ultra-violet lines measured photographically by means
of a Rutherford grating. In studying the spectrum of a Swan incandescent lamp, they came to the conclusion that the temperature of the
incandescent thread heated by fifty Grove cells is not far different from
that of sodium heated in a cyanogen flame burning in air, but is less
than that of an oxyhydrogen flame. (Proc. Roy. Soc., March 9; Nature,
April, xxv, p. 545.)
Thollon has published ~n parallel columns the wave-lengths of the
bands of the carbon spectrum as observed by Bigourdan in the arc of
t.he electric l~mp of Jamin, by Salet in tlle condensed spark in cyanogen
or illuminating gas, by Lecoq de Boisbaudran in the blue flame of illuminating gas, and by himself in the spectrum of comet b, 1881. (Ann,
Chim. Phys., February, V, xxv, p. 287.)
· Abney has published minute directions for performing work in the
infra-red region of the spectrum, including the preparation of.the silver
bromide emulsion, and the method of development. (Nature, November, XXVII, p. 15.)
Johnson has quoted Wollaston's paper in the Philosophical Transactions for 1802, and Newton's "Opticks," 1704, in proof of his assertion
that Newton d'id employ a slit and did obtain a pure spectrum. Wollaston says: "If a beam of daylight be admitted into a dark room by a
crevice I-20th of an inch broad an<l received by the eye at a dist;mce of
10 or 12 f~et through a prism of flint glass,/rce from veins, held near the
eye, the beam is seen to be separated into the four following colors only:
red, yellowish-green, blue, and violet." Newton says: "Instead of the
circular bole, 'tis better to suhstitute an oblong hole, shaped like a long
parallelogram, with its length 1mrallel to the prism. For if this hole
be an inch or two long and but a tenth or tweutieth part of an inch
broad or narrower, the light of the image will be as simple as before,
or simpler, aucl the image will become much broader and therefore more
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fit to have experiments tried in its light than before." (Nature, October,
x~r, p. 572.)
Liveing and Dewar have studied carefully the lines in the spectra
of different elements which have been supposed to be coincident, and
conclude, from theresultR that they have already obtained, that the coincidences as yet unresolved ·will yield to stm higher dispersive power or
are purely accidental. (Ann. Chim. Phys., February, V, :xxv, p. 190.)
Langley has given the results of experiments made with the bolometer to determine the distribution of energy in the normal spectrum.
This curve has its maximum ordinate very near the line D, the measurements extending from a wave length of 0.00035 to 0.00300mm, Taking
the bolometric indications when the sun was nearest the zenith, and
when at a distance from it, the author has been able to calculate the form
of the curve of solar radiation without the earth's atmosphere. 'l'his
curve bas its maximum ordinate near the line F, whence he concludes
''that the total radiations of the soiar photosphere, if they could reach
us, would give us the sensation of a compound color resembling a dark
blue." (Ann. Chim. Phys., February, V, xxv, p. 211.)
At the Southampton meeting of the British Association, Langley
gave the results of his bolometric measurements made upon the summit of Mount Whitney, in Southern California, at an altitude of 13,000
feet. These, combined with the results obtained at Allegheny, gave
the data for two charts, one of the prismatic, the other of the normal,
spectrum. The extension of the spectrum by these measurements is
remarkable. Between H in tbe extreme violet and A in the furthest
red lies the visible spectrum, its length being about 4,000 of Angstrom's units. The chart shows t.hat the region below this extends
through 24,000 units more, so much of it as lies below wave-length
12,000 being here mapped for the first time. Moreover, the bolometer
shows this region to be crossed by Fraunhofer lines; and, with the ai<l.
of one of Rowland's concave gratings, their wave-lengths have been
mea ured. The terminal ray of the solar spectrum whose presence has
certainly been. felt by the bolometer has a wave-length of about 28,000.
He concludes with the remark that " while all radiations emanate from
the solar surface, including red and infra-red, in greater degree than
we receive them, that the blue end is so enormously greater in proportion, that the proper color of the sun as seen at the photosphere is bluenot only bluish, but positively and distinctly blue." (Nature, October,
XXVI, p. 586.)
everal new forms of direct-vision prisms have been suggested.
Ahr n u es a bisulphide prism cemented between two flint-glass pri ms
giving a wide disper io;n with but little loss of light. Fuchs employs
a single iso cele glas prism at minimum deviation, a silvered mirror
being attached to the basal face of the prism t0 rectify the ray after
emergence. Ricco ha <le cribed a similar combination, in wbicb. a, tota.lr fl ction prism i ub tituted for the mirror. The second pri m of the
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combination is four-sided, so that it not only rectifies the ray which has
been deflected by the first prism but also increases by a nearly equal
amount the dispersion of the first prism. (Nature, December, xxvn,
p. 18~.)
Wead has proposed a method of combining color disks by the rotation of a plane mirror slightly inclined to the axis around which it rotates. lf the angle of inclination, the distances of the eye and the
disks from the mirror, and the sizes of the mirror and the disk are
properly proportioned, a good combination of the colors may be effected
and the necessary acJjustment of colors may be made without stopping
the rotation. (Nature, January, xxv, p. 2G6.)
For the mixture of spectrum colors, von Frey and von Kries illuminate two neighboring surfaces, one with a mixture of two spectrum
colors, the other either by a mixture of white light and a given spectrum color, or by white light alone. Their results for complementary
colors confirm those of Helmholtz. If a curve be constructed with the
wav·e-lengths
certain colors as abscissas an<l. wave-lengths of their
complementaries as ordinates, the two branches of an equilateral hyperbola are obtained. But the curves obtained by the two observers
un<ler the same conditions are not identical, but intersect in the yellowish-blue. .Analogous differences appear in the experiments made to
reproduce the different tints of the spectrum by the mixture of two
spectrum colors. Thus, when the red of O and the green of bare used
to reproduce intermediate tints, von Kries must employ more green
than von Frey, and less when the green of bis mixed with the violet of
G. These results show the eye of one of these authors to be more
sensitive to yellow than the other. They attribute it to unequal absorption by the pigment of the yellow spot. (J. Phys., Noyember, II,
1, p. 513.)
Hastings has published a paper on the color correction of double objectives, in which, after a review of the methods heretofore employed for
attaining this end, he gives a theoretical solution of the problem, shows
how the results may be applied to the practical construction of an objective, and, finally, gives the results of some practical tests of the theory.
Two forms of test were applied. In the one three objectives were constructed from the theory and their performance studied. In the other
objectives of the most approved makers were examined and their practice compared with theory. The results in both cases were regarded
a.s a decisive proof of the correctness of the theory. (Am. J. &i.,
March, III, xxrn, p. 167.)

of

4. Interference and Polarization.

Michelson bas investigated the interference phenomena observed in
the form of refractometer employed by him in his experiments to determine the relative motion of the earth and the ether. He finds satisfac-

~
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tory accor<lance of experiment with theory.

(Am. J. Sci., May, III,

xxm, p. 395.)
Rowland has published a preliminary notice of the results accomplished in the manufacture and tlieory of gratings for optical purposes.
Having devised a plan for making a practically perfect screw, which
proved successful, the ruling machine was at once constructed. No
error as great as the om~-hundred thousandth part of an inch has been
detected in any part of this screw, and it has no appreciable p·eriodic
error. Gratings have been ruled on the machine having 43,000 lines
to the inch, anc.1. a ruled surface has been made with it having 160,000
lines, 29,000 to the inch, in size 6¼ x 4¼ inches. Rowland then made an
investigation of the theory of concave gratings and found their laws to
be very simple. Draw the radius of curvature of the mirror to the center of the mirror, and from its central point, with a radius equal to half
the radius of curvature, draw a circle. This circle thus passes through
the center of curvature of the mirror and touches the mirror at its center. If the source of light is anywhere in this circle the image of this
source and the different orders of the spectra are all brought to focus
on this circle. This leads to a mechanical contrivance by which we can
move from one spectrum to the next and yet have the apparatus always
in focus. It ~onsists simply in attaching the slit, the eye-piece·, and
the grating to three equal arms pivoted together at their other ends.
The most interesting case is when the bars carrying the eye-piece and
grating are attached end to end, forming a <liameter of the circle, the
eye-piece being at the center of curvature of the mirror, and the rod
carrying the slit alone movable. In this case the spectrum viewed by
the eye-piece is normal; and when a micrometer is used, the value of a
division on its head in wave-lengths does not depend on the position of
the slit, but is proportional simply to the order of the spectrum. Moreover, all the superimposed spectra are in exactly the same focus, and it
is a beautiful sight to see the lines appear colored on a nearly white
grountl. A list of some of the flat and the concave gratings is given,
together with the results obtained with them. (Nature, June, xxv1, p.
211; November, xxvn, p. 95; Phil. Mag., July, Suppl., V, XIII, p. 469.)
Frolich has studied the light which is reflected from very :fine metallic gratings, comparing it with that reflected from the non-striated surface. Wben the light was polarized, the plane of polarization making
an angle of 45° with the plane of incidence, he observed that the two
portions of the black fringe of the compen;ator did _n ot coincide, and
that the plane of polarization, being restored, is not the same for the
two balms of the field, the difference being 100 for an incidence of 70°,
the lines vertical. If the angle of polarization of the incident light <p
e vari d, for the Ugbt reflected by the ruling the angle¢ of the retored plane of polarization doe not atisfy tbe equation tan <p cot 1/J =
·on t. If <p e taken a 0, «/'= 50 40' when i = uoo, the lines vertical.
If a len of 10 met r radiu be superposed on the grating, the center

PHYSICS.

489

of the rings produced coinciding with the edge of the striated surface,
it is observed that the diameter of the rings is different on the polished
and the striated portions. These phenomena are inexplicable in the
present state of optical science. ( Wied. Ann., V, xnr, p. 133; J. Phys.,
January, II, r, p. 50.)
·
Lommel some time ago showed that a plate of magnesium platiuocyanide perpendicular to the axis polarizes completelj· in the plane of
incidence blue rays which fall upon it at an incident angle greater than
2°. He bas now constructed a polariscope with -p lates of this salt, anal- _
ogous to the tourmaline pincette; but a layer of copper sulphate must
be placed before the polarizer so that blue rays only shall pass. For
dichroic substances with superficial colors, polar-ization by refraction is
not due to absorp.t ion, but results from the fact that the light reflected
from such a surface is completely polarized in a plane perpt>ndicular to
'the plane of Jncidence. Hence the transmitted rays are polarized in
this plane. ( Wied. Ann., V, xnr, p. 347; ,T. Phys., April, II, r, p. 199.)
Govi has proposed to rotate the analyzing nicol prism of a projection
apparatus, to which a direct-vision prism is attached for the purpose of
determining Urn direction of rotation of the polarized ray produced by
a plate of quartz placed between the nicols. The spectrum will be circular;the red being at the center and the violet at the circumference.
When the quartz plate is interposed, two black archirnedean spirals
will appear, moving toward or from the center, according to the direction of rotation of the quartz. (J. Phys., August, II, r, p. 372.)
Tbe saccharimeter of Laurent has hitherto required monochromatic
light. A new modification of this instrument, using ordinary light, has
recently been introduced by the maker, in which the rotation of the
sugar s~lution is balanced by a quartz compensator, as in the Soleil
instrument. Dufet has given the theory of the new instrument, and
shows that this modification restricts the use of the instrument to solutions of sugar, the law of rotation of which is sensibly the same as that
of quartz. ( Comptes Rendus, xcrv, 442; J. Phy~., December, II, r, 552.)
ELECTRICITY.

l. Magnetism.

Eaton has investigate<l tue conditions of maximum magnetization of
diamagnetic and feebly pnrama.gnetic bodies, using an experimental
method analogous to that of G. vViedemann. The results obtained with
ferric chloride show that the magnetism of ai solution of this salt is exactly proportional to the magnetizing force; hence a maximum of magnetization does not exist for feebly magnetic substances, at least up to
the limit given by seven Bunsen cells. With diamagnetic bodies, the
author comes to the same conclusion. (Wied.Ann., V, xv, 225; J.Phys.,
July, II, r, p. 333.)
Schuhmeister has determ~ned several magnetic and diamagnetic con-
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stants in absolute measure, by the method of oscillations, the magnetizing forces being from 300 to 2,500 Gaussian units. For a solution of ferric chloride of density 1.40, K. 106 = 35. The constants of diamagnetic
liquids diminish when the magnetizing force increases; in gases the
reverse is true. Oxygen charged with ozone is two or three times more
magnetic than pure oxygen. For a mugnetizing force of 1,308, the following values were obtained for K. 106 : water, - 0.453; alcohol, - 0.416;
carbon disulphide, - 0.290; oxygen,+ 0.059; oxygen ozonized, + 0.181.
(J. Phys., April, II, r, p. 201.)
Berson has made a,_study of the effect of temperature on ·the magnetic
properties of metals by comparing the magnetic moments of different
bars at different temperatures, when placed in a magnetic field of uniform intensity. With iron the total and temporary magnetizations
both increase up to 260°, above which the latter falls off rapidly, the
former slowly. In steel, the maximum of total magnetization is obtained
at 260° also, but the permanent magnetization reaches its highest value
at 240°. A. steel bar rnagnet.ized cold loses magnetism on heating, wbi.e
one magnetized hot loses it on cooling. With nickel the total magnetization increases up to 240° and diminishes so rapidly above 280° as
to be O at 330°. If magnetized at 280°, the magnetic moml'nt first increases on cooling and then diminishfs slightly; though it still remains
greater tllan at the temperature of magnetization. (Nat'u,re, December,
XXVII, p. 183.)
The elongation of a bar of iron when magnetized was determined
by Joule in 1847 at 1-200000th of its length, and by Mayer in 1873 at
1-277000th. Bard steel was noticed by both observers to contract when
magnetized. Barrett has now extended these investigations to cobalt
aud nickel, and finds that in his apparatus iron elongates 1-260000th,
and cobalt 1-425000th, while nickel contracts 1-130G00th, the contraction
being instantaneous. On heating the bar to 50°, the retraction is only
three.fourths of its former value. (Nature, October, xxvr, p. 585.)
Gray has called attention to the converse of these results of Barrett's,
obtained in some experiments made by bis brother and himself under
Sir William Thom&on's direction. Barrett finds that the effect of longitudinally magnetizing a bar of iron is to increase its dimensions lon·gitudinally and to diminish them laterally, so that the ,o1ume remains
constant; while Thomson shows that the effect of increasing longitudinal dimensions in an iron bar is to increase, and of increasing transrnrse
dimensions to diminish its longitudinal magnetization. (Nature, October, XXVI, p. 62--5.)
Cheesman has investigated, under Kohlrausch's direction, the effect
of mechanical hardening upon the magnetic properties of steel and iron,
the r ·ult of which are in entire accordance with those obtained by
Ruth and others with magnets hardened by beab. (Am. J. Soi., Septern r III, XXIV, p. 180.)
Uleman ot, in a communication to the French Academy, maintains
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tha,t steel submitted to great pressure, and cooled under this pressure,
possesses coercitiveforce, and may be permanently magnetized. Moreover, steel thus treated may be heated, and even forged, without losing
this property. Instead of being ephemeral and transitory, as concitive
force is in steel hardened in a bath, that produced by compressiou is
permanent, unalterable. In proof of this, the author broke in pieces
the magnets of a magneto-electric machine, forged them into a bar,
compres8ed this bar, reformed the magnets, remagnetized them, and
found them to have, on testing, the same magnetic force as before.
(Comptes Rendus, October, XCV, p. 587.)
Goolden has contrived a convenient form of dip circle, which is constructed by U. Casella, of London, and which is sufficiently accurate
for class inst,ruction. (Nature, December, xxvn, p.127.)
'
Kohlrausch has"described some .p ortable instruments for measuring ,
variations in the intensity of terrestrial magnetism. The;y include (1)
a bi:filar magnetometer, in which the magnet is in closed in a rectangular
box 12.5 x 5 x 5cm, made of copper and having a gla~s front. The cover
carries a tube 2.ficm in diameter and 25cm high, furnished with a tors10n .
circle, supporting a bifilar suspension consisting of two brass wires
0.05mm in diameter, 3mm apart. The magnet is 10cm long, 1.4cm in diameter, with a hole 9mm in diameter through the axh,. lt weighs 83 grams,
al1d is supported by a stirrup whic~ carries a mirror. (2) An instrument
for measuring varia.tions by means of directing magnets, consisting of
a compass, the needle of which is maintained at 90° to the magnetic
meridian by four magnets carried by a metallic circle, with which is a
second circle graduated. The author claims that these instruments_
will give the variations to 1-lO000tb of their total value. ( Wied. Ann.,
V, xv, p. 550; J. Phys., October, II, 1, p. 467.)
2. Electromotors.

The theory proposed by Exner, that electrification does not result
from contact of metals, but from the chemical action of the air, producing oxidation, the layer of oxide remaining there permanently, has been
criticised by several physicists. Exner's experiments tended to prove,
as he thought, that the superior limit of the difference of potential of
the metal and its oxide is proportional to the heat of oxidation of the
metal. In contact with platinum, which he· supposes incapable of oxidizing, the other metal with its layer of electrified oxide forms a conrlenser, the charge of which, measured by an electrometer, will be one
half the electromotive force belonging to the metal in question. Stoletow has taken up in order the eleven experiments which Exner cites in
bis second memoir as contradictory to the contact theory as ordinarily
admitted, and shows that, considering the earth as a metallic conductor, .
all the eleven may be very simply explained in conformity with the
contact theory. Sokoloff has examined mathematically the condenser
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theory of Exner, and found it in error. (J. Phys., December, II, r, p.
574.)
Ewing and Jenkin have observed that a wire of iron or steel submitted to the action of a magnetizing helix yields, when twisted, an
instantaneous longitudinal <.:urrent directed from the north to the south
end when the torsion is in the direction of an ordinary screw, and from
south to north when the torsion is in the other direction. On reversing
the longitudinal magnetization of a wire submitted to torsion, a momentary energetic current is produced; but the interruption or re-establishment of the current produces only a trifling effect. A magnetized wire
not under the action of an external magnetizing force also gives a current when twisted, in the same direction as before. The authors give
the name" polarization" to the state produced in a wire by the superposition of a torsion and a longitudinal magnetization, a state which
persists after the magnetizing force ceases; it is measured by the momentary current which accompanies its production. The molecular
condition opposing magnetization, ordinarily called coercitive force, the
authors call hysteresis. (Proc. Roy .. Soc., xxxnr, p. 21; J. Phys., July,
II, I, p. 332.)
Felice shows to an audience the fundamental fact that in the interior
of a battery the current goes from the zinc to the copper by using a
cell of considerable length and Ruspending a needle just above the
liquid. (J. Phys., December, II, r, p. 571.)
Bennet has constructed a cheap form of battery which can be made for
sixpence. An iron meat or milk can forms at the same time the negative plate and the containiug vessel. In it is a porous cup containing
a zinc plate passing through a paraffined cork as cover. The liquid
used is caustic soda, which is electronegative to zinc, a.nd in which iron
does not rust. Its electromotive force is 1.23 volts. Iron :filings round
the porous cup facilitate depolarization. .At a subsequent meeting of
the London Physical Society, Lecky stated that the electromotive force
of the Rennet cell as <letermined by Guthrie was 1.14 volts, the internal
resistance being 0.8 ohm; both quantities varying somewhat. McLeod
also gave the results of his test~. On charging, tlle electromotive force
was 1.005 volts, but on standing three days it rose to 1.213 volts. 'fhe
internal resistance was 1.007 ohms. (Nature, May, June, xxvr, pp. 71,
119.)

Wright, in a paper presented to the London Physical Society, gives
the re ults of hi investigatious on the Daniell cell, as n, part of his more
extended re ·earclt on tlle determination of chemical affiuity in terms of
electromotive force. He concludes that when a Daniell cell is made
with qual- ized plates of pure zinc and pure copper, immer ed resp cth· ly in Rolution of pure ziuc and copper sulphate~ of the ame
d n ity, au l i made to generate a current not exceeding· in den ity
mi roamp r }) r quare centimeter, an ('lectromotive force i Pt up
al w Y ll·iug fairll· clo e to 1.115 ,olts, and practically identical with
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the electromotive force corresponding to the energy gai_n ed in the
net chemical change ensuing. By taking suitable precautions in tlie
construction of a cell, one may be obtained the electromotive force of
which does not differ more than ± 0.25 per cent. from 1.114 volts.
But such a cell cannot be kept for many hours without altering .in
value materially, and is in practice, therefore, a far less convenient
standard than the Clark mercurous sulphate cell. (Natwre, February,
xxv, p. 403; Phil. Mag., April, V, XIII, p. 265.)
Potier has given a description of the various classes of dynamoelectric
machines exhibited at the Electrical Exposition in Paris in 1881. The
Gramme, Edison, Siemens, Burgin; Giilcher, and Brush machines are
figured. The ring of the -Brush machine is criticised as giving rise to
injurious Foucault currents; so that while the Gramme and the SiemPns
machines give above 90 per cent. efficiency, that of the Brush machin_e
is below 80. (J. Phys., September, II, 1, p. 38!l.)
Lacoine has investigated the increased resistance in dynamo-electric
machines due to increased velocity of rotation, and finds it to be due to
variations in contact between the commutator and brushes. Using a
copper cyliuder 5cm in diameter, having longitudinal groO\Tes cut in its
surface, two steel springs were made to ptess on opposite sides of it,
which were in circuit with a battery, telephone, and galvanometer.
When at reRt, the resistance of the circuit was 68 ohms; at 2,000 rotations, 183; at 4,000, 900; at about 5,000, 1,507; at a higher velocity
not measured, 2,900. Each spring touched the cylinder over three
grooves, and increasing the pressure diminishes the resistance. Usiug
a smooth cylinder, the results were the same except that a little higher
velocity was necessary to obtain the same resistance. ( Gomptes Rendtui,
xonr, p. 958; Phil. Mag., January, V, xrrr, p. 76.)
Sir Wiliiam Thomson has devised two dynamos, one giving continuous,
th~. other alternating currents. In the former, a drum-armature in the
form of a barrel is used, the staves being of copper and insulated from
one another. At one end of the drum these copper bars are all united
to one metallic plate, and at the ·other their prolongations serve as commutator bars. Inside this armature is a stationary electro-magnet, its
poles facing those of the nearly circular field magnets placed outside.
The armature is supported on friction rollers, the lower pair made of
non-conducting material, the upper of copper, to take off the currents.
The alternating current machine is a disk dynamo, in which the rotating armature has no iron. The disk is made of wood, having projecting
wooden teeth upon its sides, around which the copper wire or strip is
carried alternately backwards and forwards, going finally to the axle.
The field magnet~ are placed round the circumference of a circular
frame with their poles alternating and facing inward. They are formed
of a cast-iron ring with lugs screwed upon its face, around which, back- .
ward and forward, the zigzag conductors pass. (Nature, November,
xxvn, pp. 58, 78.)
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Gordon's dynamo bas attracted considerable attention because of its
size, being more than 9 feet high and weighing 18 tons. The armature
is a disk of boiler-iron having upon its faces 64 circular coils. Upon
the fixed framework are 1~8 "taking-off'' coils, sector-shaped, alternately
connected to two circuits. There are 32 groups in parallel circuit, each
group containing 4 coils in series. The current is taken from the fixed
coils, the movable coils being excited by two Burgin machines, through
the commutator. With 140 ievolutions the electro motive force is 105
volts, and the current sustains 1,300 Swan lamps, but is expected to run
5,000 to 7,·ooo with increase of driving power. (Nature, November,
xxvn, p. 60.)
Lodge has given an ingep.ious geometrical construction, giving the
relation between the waste and the useful work in a shunt dynamo.
(Natitre, July, xxvr, 311.)
In a lecture at the Electrical Exhibition, Ayrton has considered the
question of the economy of gas-engines in the production of electricity.
Using the highly purified gas employed for illumination, even at 75 cents
per thousand cubic feet (which is twice the Paris price), the gas-engine
cannot compete with the steam-engine in economy. But using some
form of the newer and cheaper water gas, such as is made by the Dowson
process, by passing air and steam through a mass of burning fuel, the reverse condition obtains. While the calorific power of a cubic meter of
coal gas is 5,590,399 heat units, and the calorific intensity 2,554° C., that
of the Dowson gas is 1,558,358 and 2,268, respectively. The figures
taken from a gas-engine of 30 horse-power driven by means of the Dowson gas for 300 days of nine hours each showed that the cost was about
45½ per cent. Jess than when worked with gas at 75 cents per thousand
feet, and 47½ per cent. less than a portable steam-engine. A steam ~
engine consuming 6 pounds of coal per indicated horse-power per hour
requires 217 tons of coal to give the same power ai;; 39 tons of coal converted into gas by the Dowson process. In a series of trials made with
3½ horse-power gas-engines, it appeared that one indicated horse-power
is obtained from a consumption of gas derived from 1.46 pounds of coal,
after allowing 10 per cent. for impurities as well as for the gas burned
in the manufacture. As the cost is less as the engine is iarger, the
author believes that an engine indicating 40 horse-power would require
90 cubic feet of Dowson gas per indicated horse-power per hour, requiring a consumption of coal of only 1.2 pounds per imlicated horse-power
per hour. (Nature, January, xxv, p. 281.)
Bouty has suggested a striking analogy of thermo-dynamic with
thermo-electric phenomena and with the phenomenon of Peltier. (J.
Phys., June, II, r, p. 267.)
In 1 56, Sir William Thomson howed that magnetization of iron and
t 1 modified thefr thermo-electric properties. Stroubal and Barns have
r P at d he experiment for the case oflongitu<linal magnetization and
h Ye reached the amc conclusion. Relatively to the hardne , , the
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influence of magnetization is extremely feeble. (Wied.Ann., V, xiv, p. 54;
J. Phys., June, II, r, p. 291.)
The Thomson effect, or the transference of heat by an electrical current, has been investigated by Trowbridge and Penrose, both in nickel
an<l carbon. The strip of nickel was 45cm long, 2.6cm wide, and 2mm
thick. The transference of tue heat was found to be negative; i. e., heat
is absorbed by a current which passes from hot to cold, and ernlved
when it passes from cold to bot. On testing the question whether the
pllenornenon is reversible, the results were quite inconclusive, though
ten<ling to prmTe rather than to disprove it. No effect upon the Thomson effect was produced by a magnetic field. Repeating with copper the
first experiment with nickel, the relative values
the two metals were
obtained. Calling copper 2, the effect for nickel is 2.25, but of opposite
sign. The carbon employed was that of a Faber pencil, and the direction of the Thomson effect was found to be negative, like nickel. (Am.
J. Sci., November, III, XXIV, 379 ..)
Elster and Geitel have investigated the electrical properties of flame,
using the Thomson quadrant electrometer~ They :find that as long as
either of the electrodes is outside the flame and the other inside, the
outside one is positive and the other negative. The film of hot air.
outside the flame is always positive and the flame inside relatively negative. The result is the same with gas flames, candle flames, alcohol
flames, and even in air flames burning in coal gas, t:t,.e difference of potential being from 1½ to l¾ times that of a Daniell c.ell. If in place of .t wo
platinum wires, the upper one is copper, the E. M. :F. rose to 2 Daniell
cells, with aluminum it rose to 3, and with magnesium to 3.2 cells.
With a lump of clean sodium it even · reached 5 cells. Using 25 spirit
lamps in series, a curved piece of platinum wire passing from the base
of one flame to the tip of the next, a flame battery was produced.
Finally, a difference of potential was observed between an incandescent
platinum wire heated by a current and a second wire whose tip entered
the hot-air currents from the former, no flame or combustion produc_ts
being present. Hence a flame in itself is not a source of electrification
at all. The authors couclude, (1) that the production of electricity by
flames is independent of the size of the flame; (2) dependent on the
nature and state of the surface of the electrodes; (3) dependent on the
nature of the gases that are burning in'the flame; and (4) dependent on
the state of ignit.ion of the electrodes. Hence it is a thermo-electric
phenomenon and analogous to the. counter E. M. F. of the arc. ( Wied .
.Ann., V, xxvr, p. 103; Phil. Mag., September, V, xrv, p. 161; Nature,
August, xxvr, p. 321.)

for

3. E'lectrfoal Measurements.

In his address as president of the British Association at the Soufaampton meeting, Dr. C. W. Siemens gave a resume of the progress
ma<le in tlie establishment of electric units, culminating finally in the
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a<loption by the Internationa.I Congress of Electricians, held in September, 18~1, of the volt) ohm, coulomb, ampere, and farad. To these,
however, he suggested that some others should be added. For the unit
of magnetic quantity he adopted Clausius's suggestion, and proposed
tbe name "weber." For the unit of electdcal power or rate of work,
i.
tlrn power conrnyed by the current of an ampere through the difference of potential of one volt, he proposed the name" watt." For the
unit of intensity of magnetic field be suggested · the name proposed by
Thomson, of ~, gauRs," the gauss being the intensity of field produced
by a weber at the distance of one centimeter, and a weber the absolute
c. G. s. unit Rtrength of magnetic pole. Two poles, each of one weber
strength, at one centimeter distance,
attract with the force of one
dyne. For the unit of heat, produced in one second by one ampere of
current flowing through one ohm resistance, he proposed the name
"joule." Its value in absolute measure is 107 c. G. s. units, and therefore, taking Joule's equivalent as 4.2 x 107 units, it is the heat necessary to raise 0.238 gram of water one degree centigrade. (Nat'ttre, August, xxvr, p. 390.)
The Congress of Electricians delegated toan International Conference
(1) the final determination of the ohm, (2) the investigation of earth currents and atmo~pheric electricity, and (3) the standard of light. This
conference met in Paris, in October, 1882. As regards the ohm, i.e.,
the length of a mercury column one square millimeter in section, wlJose
resistance is equal to 109• c. G. s. ~nits, ~everal values were before the
conference. These are, Koblrausch's, 1.0593 meters; Rayleigh's (by
B. A. method), 1.0624; (by the method of Lorenz) 1.0620; Glazebrook's,
1.0624; H. Weber's, 1.0611; W. Weber and Zollner's, 1.0552; Rowland's,
1.0572; Dobrn's, 1.0540. But opposed to these is F. Weber's value,
1.0471, which is very near the B. A. ohm. So that the conference
postponed further action, and recommended experimentalists (1) to
compare their resbtances with the standard of resistance which the
French Government will furnish; (2) to compare the induction coils
by Kohlrausch's method with the wire circuit; and (3) to use in their
measurements the modified and improved method of Lorenz. The
second section resolved that the various Governments be requested
to fa"\'or regular ancl systemn,tic observations of atmospheric electricity upon their systems of telegra,ph; that the study of storms should
be undertaken in e-very country; that wires independent of the telegraph system should be provideu. for the special study of earth currents;
and that a far a practicable, the great subterranean telegraph line ,
e pe ially those running from south to north and from east to west,
h uld be utilized for the ame purpose, the observations in the different countrie takiug place on the same day. The third section expr
th opinion that the light emitted by a square centimeter of
melting platinum would furnish an absolute standard. The conference

e.,
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adjourned to meet on the first Monday in October, 1883. (Nature,
November, December, xxvn, pp. 18, 144:)
.
Several excellent exp-ositionl, of the absolute or c. G. s. system of
electrical units have appeared since the adoption of these units by
the International Congress of Electricians. Of these may be especially mentioned a lecture by Levy, delivered before the Societe d'Encouragement (Ann. Chim. Phys., ~fay, V, xxv1, p. 85), and a paper by
Pellat (J. Phys., June, II, 1, p. 255).
Clausius has published a paper on the di:flerent systems of measures
for electric and magnetic quantities, in which he maintains that M~i.xwell has committed an error in his formula for the static magnetism
unit. (f>hU. Mag., June, V, XIII, p. 381; J. Phys., June, II, 1, p. 273.)
To this paper there have been many re·p li~s: Everett (Pkil. J1ag.,
V, xm, pp. 376,431); J. J. Thomson (Ib., xm, p. 427; XIV, p. 225) .; Larmor (lb., XIII, p. 429); Lodge (Ib., XIV, p. 357); Wead (Ib., XIII, p.
530); Sai-gant (Ib., xiv, p. 395); and :finally von Helmholtz (Tb., December, XIV, p. 430). The latter says: "In all this I cannot perceirn
any mistake of Maxwell's; and his equations, derived from the formulation of the fundamental phenomena chosen by him, are altogether
as consistent with each other and as correct, if understood in the sense
of their author, as those of Professor Clausius."
Von Helmholtz has devised an electrodynamic balance, in which two
coils are suspended, with their axes vertical, from the ends of the beam.
Above these coils, which can rotate about their axes, are fastened ·two
larger coils. These are so connected that one of the movable coils is
attracted, the other repelled. The movable parts are connected with
the fixed parts by bands of Dutch metal 8.3 meters long, 6 to 7 millimeters wide. The instrument will measure to 1-2000th a current balanced by one gram. (Wied.Ann., V, XIV, 52; J. ]?hys., January, II, 1,
p. 52.)
Sir William .Thomson has contrived two new forms of. galvanometer,
which he calls· graded galvanometers, which have for their object the
determination of the value squght without calculation. One of these
is for mea_suring differences of potential in volts, a:pd is called a potential galvanometer. The other measures current strength in amperes,
au<l is called a current galvanometer. The plan of both instruments is
essentially the same. Each consists of a coil and a magnetometer.
The coil of the former instrument is a ring of circular section, 14cm
in outside diameter and 5cm inside; the diameter of its section, therefore, is 4cm. It is made of German silver wire covered with silk,. of
No. 32 :n. w. G., and contains 2,200 yards wound in 7,000 turns, having
a resistance of 6,000 ohms. It is saturated with paraffin and served
with silk ribbon. This coil is firmly attache_d to one end of a horizontal wooden plat form, its plane being vertical. The magnetometer consists of a system of magn ets properly supported so as to be free to
H. Mi s. 26--32
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turn round a vertical axis. Each magnet is 1cm long, made of glasshardened steel wire, No. 18. · Four of these form the needle, and the
sides of the mounting are prolonged ~o as to form an index, moving
-0ver a gracluated scale, the whole inclosed in a quadrantal shaped box .
..A semicircular magnet placed vertically over the angle of the quad1-r ant intensifies the field when necessary. The magnetometer box is
il)laced on the platform so that the axis of the needle passes through
the center of' the coil and can be moved to and from it at pleasure.
'The coil of the current galvanometer is made of stout copper strip
i.2cru broad, 1.5cm thick, wound in six turns and iusnlated with asbestus paper. It will measure currents np to 100 amperes; and with
.a sing-le coil of still heavier copper, currents of 1,000 amperes. (Nature, September; xxvr, p. 506.)
Gray lJas published a valuable article upon the graduation of galvanometers for the measurement of currents and potent-ials in absolute
measure, in which he discusses the metho<l of determining the horizontal component of the earth's magnetism, the theory and construction of
the stan<lard galvanometer, the theory and relations of electric units,
and tbe method of graduating and using Sir William Thomson's graded
gahanometers. (Nature, xxvn, pp. 32, 105, 319, 339.)
Boys has suggested a current meter based on a new principle. The
rate of a pendulum clock depends on gravity and is proportional to the
.square root of its strength. That of a watch depends on the strength
-of the hair-spring and is proportional to the square root of its strength.
'Tbe force due to an electric current is proportional to the square of the
-current strength. Hence if a portion of a circuit is capable of vibrating
,un<ler elect.romagnetic force, the speed of vibration will be prop0rtional
simply to the current strength. If, now, such a contrivance takes the
rp lace of the balance of a pendulum clock, the clock will mt1'asure· elect ric cunent instead of time. A meter of this kind bas been constructed
,in which the controlling power depends on iron crescents and solenoids,
-2.lHl in which a portion of the main current is shunted through secondary
.solenoids giving an impulse at each swing, when the balance is in its
neutral position, thus producing no effect on the rate of oscillation.
{Nature, February, xxv, p. 355.)
Wartmann has contrived an apparatus which he calls a "rheolyzer"
for varying the strength of a derived current from zero to a maximum,
indicating at the same time the ratio of these variations. A graduated
metallic ring, round a column carried by a tripod, incloses a. thick disk
of gla s or ebonite resting on six radii of the ring. In the upper surface of the disk is a circular trough of mercury receiving two copper
electrode at the bottom, 180° apart. A cross-bar on the top of the
column, on which it turns as an axis, acts as a movable Wheat tone
bri?ge; it has two terminal verniers, and two screw~ dipping in the
mercury. These latter are insulated, but communicate tlirough central
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binding screws with a mirror galvanometer. The strength of the shunt
current varies as the bridge is displaced. (Nature, June, xxvr, p. 139.)
Von Fleischl has claimed this apparatus as having been constructed
by him in 1877, 'and described under the name "rheonom." He says it
has been in Prof. E. Du Bois Reymond's cabinet for more than five years.
(Nature, December, xxvrr, p. 127.) ,
.
Stone has constructed an electrodynamometer, in which the suspended
coil was made of aluminum wire, was ll inches internal diameter,
contained forty-two turns of wire in five layers, weighed 6¼ grams, and
had a resistance of half an ohm. Its performance was satisfactory.
(Nature, Jmie, xxvr, p. 201.)
Slotte has given a method for calculating the length of the platinum
wire belonging to the Wheatstone bridge (which cannot always be determined by direct measurement), which is foqnded on that of comparing
and exchanging resistances. ( Wied .. Ann., V, xv, p. 176; Phil. Mag.,
March, V, xrrr, p. 22-7.j
·
Sloguinoff has contrived a simple form of compensator for use with
the method of Du Bois Reymond for measuring electromotive forces by
the method of compensation. Two wires of equal length are stretched
parallel to one another and connected together at one end. To the .
other ends a standard cell is connected. To one of these same ends one
wire of the battery to he tested is connected, a galvanometer being in
the circqit,_the other battery wire being attached to the end of a third
wire parallel to the others. Across the three wires is a slider for adju_sting the distance. (J. Phys., March, II, r, p. 138.)
The International Electrical Congress adopted . the ohm as the unit
of resistance and defined it to be 109 c. G. s. units. But they left to a
special commission the determination of the length of a prism of mercury one millimeter in cross-section which should have this resistance.
In consequence a large number of important papers has been published
upon the best method of ma\dng this measurement; or, what is practically the same, of determining the actual value of the B. A. u11-it called
the ollm. Before the meeting of the Congress, Rayleigh and Schuster
had repeated the original determination, usi9-g Thomson's method and
the identical apparatus with which the B. A. Committee worked. They
find that the standard called an ohm by the committee is 0.9893 x
109 c. G. s. units; a value near that obtained by Rowland, 0.99.11 x 109•
(Proc. Roy. Soc., April, 1881; J. Phys., January, II, r, p. 43.)
Joubert has suggested a method for the determination of the ohm
founded on the measurement with the electrometer of the electromotive
forces in an induced circuit. (Oomptes Rendus, June, xorv,. p. 1519.)
Lippmapn has proposed a thermoscopio method for the determination
of the ohm, which reqnires no measurement, of amount of heat, nor an
exact value of Joule's equivalent. ( Oomptes Rendus, October, xov, p. 634.)
The various other methods which have been ·p roposed have been discussed by Lippmann (J. Phys., July, II, r, p. 313); by Lorenz (J. Ph;ys., __
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November, II, 1, 477); by G. Wiedemann (Electrotechnische Zeitschrift,
July; Phil. Mag., V, XIV, p. 258); and by Rayleigh (Phil. Mag., _N ovember, v, XIV, p. 320.)
.
Naccari and Guglielmo have studied the electromotive forces ot batteries which are not constant, and find that the nature of the plate on
which the hydrogen is evolved affects the value of the electromotive
force of a single liquid cell; and that the electromotive force of such a
couple varies always inversely to the intensity of the current, aud that
this variation does not appear to be produced by the oxygen dissolveu
or by the zinc sulphate produced. (Il Nuovo Cirnento, III, rx:, p. 1U2; J.
Phys., November, II, 1, p. 521.)
Mazzotto has examined the constants of various cells, the internal
resistance being determined by Mance's method, and the electromotivQ
force being calculated from this and the current strength. He finds
that in all the batteries tested the electromotive force diminishes continuously when the current strength increases, and conversely. ThCil
internal resistance is greater
the battery is longer in action and as
the current is weaker. (J. Phys., November, II, r, 522.)
Minchin, in a paper on the determination of electromotive force in
absolute electrostatic measure, has discussed the theory of and given
the results obtained with his absolute sine electrometer (referred to
in this report a year ago). He finds, for example, the electromotrnt
force of a Daniell cell with his instrument to be 0.00352 absolute electrostatic unit; while the value as obtained by Sir William Thomson, w~
_0.00374. (Nature, January, :xxv, p. 278.)
.
Rayleigh, in a paper read before the Physical Section of the British
Association upon the absolute measurement of electrical currents, said
that the measurement of current strength in absolute measure was
more difficult than that of rersistance. .All the methods hitherto employed require either accurate measurements of the horizontal iutensity
of the earth's magnetism or of coils of small radius and ~any turns.
This latter is difficult to evaluate. Kohkausch's method is free from
this objection, but it requires a knowledge of the moment of inertia, a
quantity not easy accurately to determine. Mascart's method is simple
to think about but not calculated to secure precise results. (Nature,
September, XXVI, p. 465.)
With the aid of a Mascart electrometer, Berthelot has studie<l the
polarization of a zinc-carbon couple. When first set up, the electromotive force surpasses that of a zinc-platinum couple in the ratio 1: 1.7G,
and a Daniell cell in the ratio 1: 1.29, or even 1: 1. 37. It fall\ however, very .rapidly on closed circuit, becoming equal to that of a Daniell in a few miuutes, and falling to 0.83 of a Daniell iu a.few hour .
.After thirty- ix hour it became only half that of the Daniell. If the
plate be now wa hed everal time in water frequently renewed, t110y
give the original electromotive force again. (Ann. Chim. Phys., eptember, V, xxvu, p. 106.)

as
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Edlund bas discussed the phenomena which bear on the question of
the electrical resistance of vacuum, and comes to the conclusion that
they all indicate that a vacuum is a good conductor of electricity, the
resistance commonly experienced taking place between _the electrode
and the vacuum. "It seems to me," be says, "that in drawing, from
the known impossibility of·an electric current traversing the most perfect Yacuum between electrodes, the conclusion that a vacuum is abso1utely non-conducting, the same mistake lias been made as when from
the circumstance that the sun rises in the east and sets in the west, it
was believed that one might infer that the sun in reality goes round
the earth." (Phil. Mag., V, xm, p. 1,200; J. Phys., May, II, r, p. 235.)
Rayleigh in conjunction with Mrs. Sidgwick, bas determined the specific resistance of mercury. Four tubes were used to contain the mercury, from 87 to 194 centimeters long. Tube I gave the value 0.95416,
tube II 0.95419, tube III · o.95416, and tube IV 0.95427. Hence the
mercury unit is 0.94130~x 109
G. s. (Natu,re, May, xxvr, p. 94; J.
Phys., July, II, r, p. 327.)
S; P. 1.1hompson has made a series of measurements to prove -t hat the
change in electric resistance produced by pressure on carbon is solely
due to an increa8e in the perfection of the superficial contact. The
carbon used was Carre's electric light carbon. (Phil. JJiag., April, V,.
xnr, p. 262; Nature, March, xxv, p. 427.)
Mendenhall, using the soft carbon buttons made for the Edison tele- .
phone, :finds not only that the resistance is diminished by pressure, but
also that this decrease in the resistance continues for some time. When,
for example, a carbon button having a resistance of 11.67 ohms was
pressed by a weight of 50 grams, this resistance fell at once to 3.52
ohms ; but it continued to fall for an hour and a half, and even for
24 hours. In one case pressure was continued for a week; but upon
removing the pressure the original resistance was at once recovered.
(Am. J. Sci., July, III, xxrv, p. 43.)

c.

4. Electric Spark and Electric Light.

Nipher has put into practice at the observatory of the Washington
University, Saint Louis, a simple device for the transmission of clockbeats upon telegraph lines. In it two platinum plates attached by a
Jiglit framework fastened to the lower end of the pendulum cut alternately a globule of mernury just below them. As the break is determined by the dista.nce apart of the plates, and as these are adjustable,
the length of the break may be made whatever is desirable. {Am. J. Sci.,
July, III, XXIV, 54.)
Baille, by means of a special apparatus, has measured the differences
of potential correspondiug to a given distance of the explosive discharge. HP concludes, (1) for the same length of spark, the potential is
a maximum when the two electrodes have the same curvature; (2) the
potential varies from the maximum in proportion as the difference be-
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tween the curvature of the electrodes is greater a,nd the potential itself
higher; (3) for a given length of spark, taken between eleetrodes of
equal curvature, the potential varies with the diameter of the sphere,
so that a sphere can be·fom;i.d of such diameter tha~ the. potential shall
be a maximum ; (4) the diameter of these equal spheres corresponding
to the maximum is as much smaller as the potential is itself smaller.
These two values increase together, but not proportionally; (5) the
potentials V corresponding to the explosive distances <> between two
planes can be expressed by the empirical hyperbola V 2 = 10500 (o +
0.08) o. (J. Phys., April, II, r, p. 169; Ann. Chim. Phys., April, V, xxv,
p. '486.)
Reitlinger and Wachter explain the Lichtenberg figures by a disaggregation of the electrodes by the passage of positive electricity. ThQse
positive figures which are radiating in form, are attributed to the transportation electrically of particles of dust torn from .the positive electrode; while those positive anu negative figures alike, which have rounded
contours, are attributed to the transport of the dust by the gases shaken
by the discharge. (J. Phys., April, II, r, p. 203.)
_Goldstein has investigated the question of the influence of the shapQ
of the kathode on the distribution of the phosphorescent light in Geisiler's tubes, and figures some remarkable forms obtained. (Phil. Mag.,
December, V, xrv, p. 455.)
Spott.iswoode, in a lecture at the Royal Institution upon matter and
magneto-electric action, gave a resume of the work accomplished by
himself and Moulton in studying the electric discharge in rarefied gases,
especially with the use of alternating currents. (Nature, April, xxv,
p. 539.)
Jacquelain has presented a memoir to the French Academy on thfil
purification of graphitoidal carbons, either natural or artificial, with
special reference to the electric light. He concludes that the luminoua
power and the steadiness of the voltaic arc from a pure carbon, obtained
either directly or by a method of purification, increase with the density, the hardness, and the purity. The natural graphitoidal carbon
from Siberia has the unexpected property of giving when purified double
the light of the unpurified material. Its light-giving power surpasses
by one-sixth that of the purest artificial carbon, although a very hard
and brilliant pure artificial carbon has given an illumination equal to
236 carcels. Though the hardness of gas carbon is greater, its density
is less than that of the Siberian graphite, the former ranging from 1.90
to 1.99, while that of the latter i from 2.28 to 2.41. To this its superior
light-giving power is ascribed. (Ann. Chim. Phys., December, V, XXVIII,
p. 537.)
Fo ereau ha publi bed an article on lectrfo lighting, in which the
ubject i divided a follow : 1 t. Preparation of the carbons. The carbon mo tin u e in France are tho of Carre, ma<le of coke, calcined
la P la k, and thick gum-water; of Gauduiu, made of the coke from
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tar or petroleum, mixed with lampblack, and of Napoli, made of gas
coke and tar. 2d. Voltaic arc lamps, monophotal, like those of Foucault, Serrin, Jaspar, &c. 3d. Polyphotal lamps, as the Gramme, which
is a shunt lamp; the Siemens and the Brush, which are differential,
and the Brockie, which is periodic in its action. 4th. The distribution
of lights (1) all in multiple arc, as in the Giilcher system; (2) all in
series, as in the Brush, and (3) upon the different circuits of a multiple
machine, as iu Mersanne's system. 5th. Electric candles, as the J ablochkoff, Jamin, and Soleil. 6th. Incandescent lamps, divided into (1) thos&
in air or an inert gas, as the Reynier, Werdermann and Sawyer, and (2}
those in a vacuum, like the Edison, Swan, Maxim, and Lane Fox. 7th.
Intensity of the light and its distribution in space. (J. Phys., February,
March, II, r, pp. 72, 125.)
Ayrton and Perry have presented to the London Physical Society the
results of their experiments on the re.sistance and counter-electromotirn
force of the arc. The latter was measured by a voltmeter placed between the terminals of the lamp. When the distance between the carbons was constant the electromotive force diminished as the current
increased. With a constant current, the electromotive force increased
rapidly at-first with an increasing len_gth of arc, afterward more slowly.
To produce an arc one-third of an inch long, 80 volts are required. For
further increase, the electromotive force is proportional to it. (Nature,.
December, xxvri:, p. 215.)
Tommasi has shown that when the arc is made to pass between two,
metallic tubes, of copper for example, so arranged that a rapid current.
of cold water may flow through them, and placed horizontally, the illuminating power is very much weakened, the arc is very unstable, it doesnot set fire to paper, it appeU,rs to be formed of a luminous globule·
moving up and down between the rheophores, it · is extinguished by
the presence of a magnet, being attracted or repelled according to thepole presented, and a large amount of -ozone is produced. ( GompteS;
Rendus, xcrrr, p. 716; Phil. Ma,q., January, V, xrrr, p. 75.)
Jamin has studied the effects produced when the alternating current
of a Gramme machine passes between carbon points in a vacuum.
Gramme machines with alternating currents resemble both batteries and
induction coils, but they differ from batteries by the great intensit;y of
their currents. Hence, the effects will be those of batteries, with an intensification due to the high tension, and those of the induction coil, with
the advantage of increased quantity. In place, therefore, of a single arc
in air 8everal can be maintained; the author has maintained 60 from a,
machine which originally supported only 8. When, now, this alternating.
current is used to maintain an arc fo an electric egg, as soon as the exhaustion reaches 12mm the light begins to spurt out spontaneously from
the entire surface of the carbons, both of them being enveloped with the·
blue aureole noticed in Geissler tubes around the negative pole. The
carbons become Lea.tetl to bright redness throughout., and are rapidly
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volatilized. The Yessel becomes filled with a blue gas similar to iodine
vapor, which deepens, becoming like indigo. The vapors condense on
the sides of the globe, making it opaque. The deposit resembles finely
divided"carbon, but dissolves with effervescence in nitric acid. The luminous effect is more striking when copper electrodes are used. ( Gomptes
Rendu8, xcrv, pp. 1271, 1615; Phil. Mag., July, Supplement, V, xn1, p.
538.)
Abda nk has invented a new arc lamp, which was described by Preece
at the Southampton meeting of the British Association, in which the
regulatiug arrangement is separated from the lamp. The lower carbon
is fixed; the upper attached to a brass rod movable in the core of 3:n
electro-magnet and lifted by a clutch when the magnet is charged. The
magnet and carbon holder are fastened to the end of a rack, the· pinion
of which is controlled by an electro-magnetic brake. The regulator is
differential in its action, and throws a, shunted cur~ent on to tbe electro-magnet of the brake whenever the resistance between the carbons
becomes too great, thus· allowing the carbons to approach. A cut-out
is attached, by which the lamp is taken out of circuit when necessary.
(Nature, September, xxvr, p. 526.)
In his address as chairman of the Council of the Society of Arts, Siemens took for his subject electric lighting and the transmission of force
by electricity, considering the more practical side of the electrical queRtion. He made a calculation of the cost required to light the parish of St.
James, with its 30,000 people, 3,000 houses, and 784,000 square yards of
area, and concludes t.h at an expenditure of 12 horse-power per house
would be required. The cost of tbe electricity lie assumes to be in London one shilling per 10 1000 watts (a_mpere-·r nlts). Hence, to maintain
64,000 Swan lights it would cost £16 per Lour. The total cost of the
plant he puts at £177,000. At the same rate the plant necessary for
the entire city would cost£ !4,000,000. The cost of each lamp per year
he estimates at 218. 9½d,; while the same light by gas at 2s. 8d. a thousand feet would cost 29s. (Nature, November, xxvrr, p. 67.)
In a· lecture before the Royal Institution, Swan has discussed the
subject of incandescent lighting with special reference to its economy.
The great economy of high incandescence he strikingly illustrated by
pas 'iug through one of hiR lamps one unit of current. The light obtained wa equal to two candles. When one and a half units of current was sent through the lamp, it gave thirty candles; so that for an
increase of current of one-half, involving a doubling of the energy expended, fifteen times the light was produced. In conJunction with Mr.
tearn, in 1878, he reached the result that "when a well-formed carbon
file ment is firm y connected with conducting wires and placed in a
berm tically sealed gla ball p rfectly exhau te<l, the filament uffer · n apparent change even when heated to an xtreme degr of
whit n . ." "The fir ,t lamp having thi elementary character (a imp!
ul
by two platinum wire, upporting a filament of c-aruon )
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ever pnulicly exhibited was shown in operation at a meeting of the
Literary and Philosophical Society of Manchester, in February, 1879."
On the question of cost, he claims 200 candles per horse-power; but
calliug- it 150, we have for the 50 horse-power obtainable from 1 cwt. of
coal, 7/,00 candles, as against 3,000 from . an equivalent value of gas.
(Na.ture, August, xxvr, p. 356.)
~rhP t>xperimental committee of the jury of the Paris Electrical Exhibition, of which Tresca was president, appointed the following · subcommittee to make the tests on incandescent lamps: Barker (ehairman),
Crookes, Hagenbach, Kundt, and Mascart. They examined the Edison.
the Swan, the Lane Fox, and the Maxim lamps, the only four exhibited,
The following are their results: At 16 candles, the candles produced .
per horse-power of current were, for the Edison lamp, 196.4; for the
Swan, 177.9; for the Lane Fox, 173.6; and for the Maxim, 151.3. At
32 candles the Edison lamp gave 307.25 candles per horse-power of
current; the Swan, 262.49; the Lane Fox, 276.89; and the Maxim,
239.41. Subsequently a committee, consisting of Tresca, Allard, Le
Blanc, Joubert, and Potier, made tests of these lamps as collateral to
their tests of machines. Four Swan lamps, six Lane Fox lamps, one
hundred Maxim lamps, and five hund~ed and twenty-eight Edison lamps
were tested in the same circuit, the following results being the mean of
all these lamps. The results of the tests made by the first committee
refer to the light emitted in a horizontal plane, the direction being 45° to
the plane of the loop. Those of the second are expressed in terms of
mean spherical intensity calculated from the measurements. For comparison, therefore, the results of both measurements are given below,
the mean spherical intensities being calculated for the former measurements, the first and second referring to the two committees:
Maxim.
2d.
1st.

Edison.
1st.
2d.

Lane Fox.
1st.
2d.

Swan. .
1st.
2d.
a,.
b.

Mean spherical intensity..
1.25 2.80 1.36 1.57 1.16 1.64 1.16 2.32 2.19
CandlesperH.P.ofcurrent 118.0 151.0 145.3 172.0 119.1) rno.6 122.7 211.1 204.7

"Although the two sets of experiments were· made with a different
object, and by methods entirely different, it will be observed that the
figures of the one approach closely those of the other, thus characterizing very clearly each of the four systems of lamps by their electrical
clata." (Oomptes Rendus, November, xcv, p. 946.)
5. Electro-Chemistry.

The weight of water decomposed by a current wl10se strength is one
electro-magnetic unit, passing for one second of time, has been variously
stated. Weber gives it as 0.9376 mi1ligram; Bunsen, as 0.9265; Casselmann, 0.9387; ,Joule, as 0.92~2; and Uazin, as 0.9372. Mascart has
undertaken a new deterrninntion of this value. To this end he submitted to electrolysis water acidu'aterl witl:J phosphoric acid and solutions
of silver nitrate and uopper snlpbate. For the measurement of current
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he used an electro-dynamometer of special construction, consisting of
two flat coils, in the center of which a cylindrical coil was suspended
from the scale-pan of a balance, the axes of the three coils ~eing coincident. As a result the author finds that a current whose strength is
equal to one C. G. S. unit decomposes 0.9373 milligram of water per
second, and, therefore, a fraction equal to 0.9373--:- 9, or 0.10415 of the
equivalent of any other substance expressed in milligrams. Conversely
the current capable of producing in one second the ele'c trolysis of one
equivalent of a body expressed in milligrams is 96 amperes. Taking
the gram as the unit of weight, the electro-chemical equivalent of water
is 9.373 x 10-4. (J. Phys., March, II, r, p. 109.)
Streinitz has assigned to voltaic polarization the production of the ·
oxygen and hydrogen gases which appear at each of the electrodes
when the discharges of a Leyden jar are passed through water. By the
aid of a quadrant electrometer be has measured the difference of potential of the electrodes. He finds that when the electrodes are narrow
this difference changes sign if the number of discharges does not exceed a certain limit. The same inversion appears after a few minutes
with voltaic currents of short duration and disappears when the voltameter is completely polarized. (J. Phys., April, II, r, p. 202.)
Tommasi has given experimental evidence to disprove Bourgoin's
statement tha,t water is not an electrolyte. He maintains that water
can be electrolyzed by the cm.Tent of a very feeble battery, provided
that the heat liberated by the battery is equal to that absorbed by the
water in decomposing into its elements (69 calories). (Oomptes Rendus,
April, XCIV, p. 948; Phil. Mag., May, V, xrrr, p. 377.)
Berthelot has given the results of a large number of electrolytic experiments in two il;nportant papers-one on the limits of electrolysis,
and the other on the electrolysis of liydrogen peroxide. In both he
gives the thermo-chemistry of the action which appears to control the
results. (Ann. Chim. Phys., September, V, xxvrr, p. 110.)
Gore has investigated minutely the phenomena of the electrolysis of
copper sulphate, and finds that in this, as in nearly all cases of electrolysis, chemical and electro-chemical forces coexist and operate independently at the same surfaces of liquid and metal. The greatest
obstacle in finding the electro-chemical equivalent of copper is the difficulty of determining how much the ordinary chemical corrosion is decrease<l. at the anode or increased at the kathode by the electric current.
The method does not admit of a great degree of accuracy, because the
chemical corrosion of copper, even in a cold neutral solution of copper
sulphate, causes a loss of that metal, and prevents the true weight being obtained. Hence the method of measuring the strength of a current in electric lighting by the electrolysis of a solution of copper sulphate must be more or less inaccurate. (Nature, March, xxv, p. 473.)
Bartoli and Papasogli have discovered that when dilute sulphuric
acid is electrolyze<l. with gas carbon positive electrodes, there is formed
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a solid black amorphous substance, having the compQsition Cu H2 o.,
and which, from its characteristic property of being transformed into
mellitic -acid by oxidizing agents, they calf mellogen. 'If phosphoric
acid be electrolyzed, a similar body is formed, which, since it contains
phosphorus, they call phosphomellogen. (J. Phys., December, II, 1, p.
571.)
Krouchkoll has. experimented to determine whether the variation of
the friction produced in the electromotograph of Edison by the passage
of a current is a result due.to electrolysis. His apparatus consisted of a
shallow glass dish, having a piece of polished glass a_t bottom, placed
on a horizontal metal disk, rotated about a vertical axis by means of a
small Gramme machine; a rubber made of a series of -small brushes of
platinum wire, fixed in ebonite, rubbed against the glass during the
rotation, tending to carry with it the needle of a sensitive balance, to
which it is fastened. In the dish was sulphuric acid · diluted with five
parts of wa.ter, which moistened the brushes. One pole of the battery
was connected to the brushes; the' other was fastened to a copper strip
immersed in copper sulphate solution to avoid polarization. This solution was contained in a porous cup, immersed in a second porous cup containing water and standing in the acid in the dish. On starting the
movement of rotation and adjusting the balance to equilibrium, it is
easy to show by the inclination of the needle that the polarization by
oxygen increases the friction and that polal'ization by hydrogen diminishes it. Half a Daniell cell is quite sufficient for the experiment, though
the effect increases with an increase of the electromotive force used.
(Oomptes Rendus, July, xcv, p. 177.)
Plante has found that the long process of forming his accumulators is
shortened if they are warmed during charging. The temperature best
for this purpose is between 70° and So° C., at which limit the opposing
electromotive force is somewhat less than when cold, and the resistance
very much less. He does not find it advantageous to exceed this limit.
Thompson suggests that the reason may be that at the above temperature the gases are evolved under normal conditions, no ozone being
formed. (Nature, February, xxv, p. 376.)
Gladstone and Tribe have published a series of valuable papers on the
chemistry of the Plante and Faure accumul,ators, in which they have
considered (1) local action, (2) the charging of the cell, (3) the discharge
of the cell, and (4) the function of sulphate of lead. (Nature, xxv, pp.
221,461; XXVI, pp. 251,268,342,590, 602.)
.
A sub-committee of the experimental jury of the Electrical Exhibition
has tested in the Oonservatoire des Arts et Metiers the efficiency of the
Faure secon<lary battery. Thirty-five accumulators of the spiral form,
each in a ston~ware vot 35cm high and 25cm in diameter, were charged
in series by the current from a Siemens dynamo dri vPn by a steam engine. The working electromotive force of an accumulator was found to
be from 2.08 to 2.17 volts. The battery was charged for 22 hours 45 min-
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ntes with a current of the average strength of 8.5 amperes, requiring
1.558 horse-power. The total work expended in charging, therefore, was
6,020,000 kilogrammeters. The battery was then discharged through
eleven Maxim lamps, and required eleven hours. From this it appeared
that 60 per cent. of the energy stored in the accumulators could be recovered as electric current. (Na titre, January, March, xxv, pp. 299, 476.)
Ayrton and Perry have published an account of their experiments on
the Faure accumulator, using a single cell containing 81 pounds of red
lead. It gave on discharge a mean current of 18 amperes for eighteen
hours, or a total work of 1,4iO,OOO foot-pounds, equivalent to a horseJ)ower for 43 minutes; thus giving a capacity of 18,000 foot-pounds per
pound of red lead. They find that up to a million foot-pounds the loss
in stora,ge need not be greater·than 18 per cent., provided the charging
and discharging be slow. (Phil. Mag., July, V, XIV, p. 41.)
Ayrton, in a lecture delivered at the London Institution in March
upon the storage of energy, discussed at length the economy of the
accumulator for commercial purposes, as lighting and power. (Nature,
March, xxv, p. 495.)
De Kabath bas devised a new form of secondary battery which Is
practically a Plante, but which has been specially devised for exposing
a very great surface. Corrugated strips of lead are packed closely together to form the plates. The forming is done with the current as in
the Plante battery. (Nat'll,re, June, xxvr, p. 180.)
At the Montreal meeting of the American Association, Barker presented a paper giving the results of his experiments with the Faure and
the Plante secondary batteries. He takes the ground that the action of
the battery is a purely chemical one, "the amount of electricity obtained
from l:li given secondary battery being proportional to the amount of
electrolytic products deposited upon its plates." The Faure cells used
were of the type exhibited at the Paris Exhibition, each exposing about
1.5 ~quare meters of surface, and weighing 17 kilograms. The electromotive force was about two volts as a mean, and the internal resistance
0.02 ohm. In charging the 32 cells employed, the current strength was
generally 15 amperes, a specially-devised cut-out being put in circuit
to prevent the discharge of the battery through the machine if from any
c3use the electromotive force of the fatter fell. The author concludes
that to the very considerable local action which takes place in these
batteries, and to the want of uniformity in the different cells, is due in
large measure their low efficiency. (Proc. Am. Assoc. Adv. Sci., 1882,
XXXI, 207.)

CHEMISTRY.
By
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CARRINGTON BOL'I.'ON,
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Professor of Chemistry in Trinity College, Hartjord, Conn.

The year 1882 is marked by great . industry in all departments of
chemistry; no startling ·announcements have been made, but several
extremely interesting syntheses of organic bodies baYe been accomplished, viz, tyrosine and uric acid, both of the animal organism. Great
activity is noted in the revision of the atomic weights. Progress has
been made in unraveling the knotty problem of the rare earths in cerite,
samarskite, and gadolinite, but no satisfactory conclusions have been
reached as to the existence of the larger number of elementary bodies
announced since 1877.
·
In the brief space at our disposal we can barely note the salient features of the year's work in a series of short abstracts, and these we confine chiefly to pure chemistry, paying little attention to analytical and
industrial chemistry. Periodicalliterature, devoted exclusively to chemistry and its applications, is becoming voluminous; the :fifteen principal
journals of America, El)gland, France, and Germany publish annually
about 18,000 pages; in this rough estimate journals of physics and
transactions of societies are not included, and both classes of serials
contain much chemical material. We need hardly say that no attempt
is made in the following pages to chronicle the prodigious amount and
variety of work contained in these and other sources of information.
PHYSICAL AND INORGANIC CHEMISTRY.

On the Reciprocal Solutions of Liquids.-Wladimir Alexejeff has devoted eight years to a study of the mutual solutions of. mixed liquids,
arni be :finds that the hypothesis proposed by Dossios is subject to exceptions. The latter stated that the mutual solubility of liquids b1.
creases with the rise in temperature, but Alexeje:fl' :finds that in certain
bodies (isobutyl alcohol, for example) the solubility diminishes with an
increase of temperature. He also discovers that the solubility decreases
to a definite point and then increases again, or, in other words, that a
m'i'nimurn of solubility exists, just as certain soli4s have a maximum of
solubility.
·
When phenol and water are brought together two layers form; the
lower is a solution of phenol in water, the upper a sol utio1~ of water in
50U
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phenol. Now the mutual solubility of these liquids increases with the
temperature, and at a certain point (680 for pure phenol) the two liquids
mix in all proportions. Many liquids, such as aniline and water, follow
the same law; solids, too, obey the same law, as is shown by the mutual
action of water an<l salicylic acid. The author claims that t,he solutions
of solid and ~f liquid salicylic acid exhibit a true physical isomerism.
(Bu.ll. Soc. Chim., xxxvm, p. 145.)

Molecular Structure and Physical Properties.-That a close connection
exists between the structure of molecules and the physical properties
of the substances composed of these molecules is becoming more and
more evident. Pawlewski finds that the "critical temperatures" of
isomeric ethers are very nearly identical, and that isomers containing
doubly-linked atoms of carbon have a higher critical temperatnre than
those in the molecules of which the carbon atoms are singly linked.
(Berichte d. chem. Ges., xv, p. 460.)
Determination of Gas Densities.-H. Goldschmidt and Victor Meyer
have devised a simple method for determining gas densities in an expeditious manner. The process was employed at first in connection with
experiments made on the density of cyanogen at various temperatures,
but is applicable .to many bodies. The vessel employed is :first filled
with pure, dry air of the temperature at· which the density is to be
taken; the air is then displaced by hydrochloric acid gas (free from air),
collected over water and measured. The hydrochloric acid gas is in
turn replaced by air. The gas to be examined is then introduced until
all the air is expelled, and this gas is again displaced by hydrogen, or
by air, and collected in a potash hull> containing a liquid capable of
completely absorbing it. The increase in weight of the potash bulb
gives the weight of the gaR; the weight of an equal volume of air at the
same temperature is determined from the volume collected, and the
quotient gives the density sought.
Tl.le apparatus consists of a glass cylinder 200mm long, 30mm in diameter, with a capillary tube at each end, the extremities of which tubes
ri e above the upper end of th~ crlinder and are bent at right angles.
This apparatus is heated in a glass tube with a bulbous extremity
40Qrum long, and of St;ifficient size to contain the liquid, whose boiling
point is the temperature of measurement. The liquids used in the outer
ves el are water, aniline, amyl benzoate, and diphenylamine. For
higher temperatures boiling sulphur and penta-sulphide of phosphorus
arc u ed, in which ca e the inner vessel receives a spherical form, and
the outer vessel is made of iron.
The authors obtained by this process a density of 1.53 for carbonic
anli ·dri<le, and of 1.26 for hydrochloric acid gas, figures exactly equal
to tbe th or tical value .
The apparatu can al o be employed as an air thermometer. Sulphur
wa found to boil at 426° C. (Berichte d. chem. Ges., xv, p. 137.)
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Chemical Reactions in the Leclanche Oell.-Dr. Edward Divers has
presented the following reactions: Zinc is slowly acted upon by a solution of ammonium chloride, and crystals .of zinco-diammonium-chloride
are formed; this is decomposed by water a.lone into an insoluble and a
solulJle portion, probably as shown in this equation:
3Zn (NH 3 Ol)z + .2 OH2 = 2 HO Zn NH3 Cl+ (01 H 4 N)z. Zn (NH3 Cl)z
Zinco-diammonium-chloride dissolved in solution of ammonium chloride acts graduallJ' on artificially prepared hydrogen manganite, H2 0,.
Mn2, causing manganese to go into solution, and the precipitation of
zinc on the manganite, probably thus:
(NH3 Cl)z Zn+ H 2 0 4Mn 2 = 2 NH4 Cl+ Zn 04 Mn2
These experimental facts lead the author to the following theory of
the action of the cell:
Primary action :-Formation of hydrogen manganite and zincodiam monium-chloride.

+

Mn2 0 4 + 2 HNH 3 Cl+ Zn
Mn2 0 4 H 2 + (NH3 Cl)z Zn.

become
S<3condary actions, causing polarization.-The hydrogen manganite acts
locally upon the zinco-diammonium chloride solution, and forms zinc
manganite and ammonium c}lloride; this proceeds more rapidly by galvanic action when the cell is at work, thus :

+

Mn2 04 + Zn (NH3 Ul)2 + Zn
become
¥n 2 0 4 Zn (NH 3 Ol)z Zn.
The zinc manganite and the hydrogen manganite by coating over
the manganese dioxide, protect it from the primary action of the ammonium chloride and zinc, and thus cause polarization of the cell.
Secondary actions, causing depola.rization.-Tbe ammonium chloride
dissolves manganous and zinc oxides out of the manganite, the manganous oxide liberating ammonia:
Mn2 04 Zn+ 4 Cl H 4 N = Mn 0 2 + 2 OH2 + 01 2 Mn+ (NH 3 01) 2 Zn+
2NH 3•

The manganous chloride dissolves in the presence of the free ammonia
as a double chloride of manganese and ammonium. By the solution of
these oxides the manganese dioxide of the manganite becomes active
again. The depolarizing action proceeds slower than the polai-izing,
and · therefore the battery requires to be left uncircuited, in order to
recover its full power after use. (Ohem. News, XLVI, p. 259.)
Atomic Weights of the Elements.
Oarbon.-Roscoe has redetermined the atomic weight of carbon by
the direct com bus ti on of the diamond. If O
15.96, he obtained as a

=
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mean of six experiments C = 11.9757. Dumas and Stas in 1840 obtained 11.9708. (Oomptes Rendus, crv, p. 1180.)
Uranium.-Zimmermann bas prepared metallic uranium by Peligot's
method and studied its properties. Its specific gravity is 18.685, and
its specific heat between 99° and oo is .02765; the latter number multiplied by 240 gives a product of 6.64, which agrees with the mean atomic
heat indicated by Dulong and Petit's law. This settles the controversy
concerning the correct value in fayor of 240 and in accordance with
Mendelejeff's classification. (Berichte d. chem. Ges., xv, p. 847.)
Glucinum.-Dr. James Blake thinks that the eYidence derived from the
physiological action of the salts of glucinnm may be of use in determining its true position among the elements. He finds that the effects produced by the introduction into the blood of salts of Be are the same as
those caused by the salts of alumin~ and of ferric oxide. He regards
glucinurn as a member of the aluminium group of metals. ( Ohem. News,
XLV,p.111.)

Aluminium.-The atomic weight of this element has been subjected
to a painstaking revision by Prof. J. W. Mallet: The general mean of
30 experiments gives Al= 27.032, with a probable error of ::!: 0.0045.
[OxJ·gen = 15.961.] (Ohern. News, XLV, pp. 256 et seq.)
Rubidium.-Charles T. Heycock has redetermined the atomic weight
of rubidium with the view of testing its relation to Prout's hypothesis.
The figures obtained by titration of the chlorine in pure chloride of
rubidium are 85.344; and those by titration of the bromide are 85.387,
results which lead the author to the conclusion that at present rubidium
cannot be regarded as conforming to Prout's hypothesis. (Report of
British Assoc., in Nature, xxvr, p. 467.)
Didymium.-Brauner bas determined the atomic weight of didyminm
as 146.18, and that of lanthanum as 138.88. (J. Ohern. Soc., xu, p. 68.)
Yttrium has been prepared by Cleve free from terbium and its atomic
weight redetermined. He assigns the value88.9 to Y'" when O = 15.9633.
( Oomptes Rendus; December 11, 1882.)
Thorium.-L. F. Nilson has redetermined tlle atomic weight of thorium by ignition of the carefully purified sulphate: Th (SO.)2.9 B2O,
and obtains as a mean of ten experiments 232.40. (Berichte d. chem.
Ges., xv, p. 2519.)
A. recalcitlation of the atomio iceights, by Prof. E. W. Olarke.-Brief
mention must be made in this connection of the systematic recalculation
of the atomic weights carried out by Professor Clarke and published by
the Smith onian Institution as Part V, of the Constants of Nature.
Chemi ts are under great obligations for this invaluable treatise.
Oomposition of the Atmosphere.
Several cberui ts have carried on independently more or le s elaborate
re arch on thi ubject. Reiset has made numerous determination
of th amount f carbonic anhydride in the atmo phere, ancl fiud the
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values usually given (4 to 6 volumes in 10,000) much too high. He gives
2,962 Yols. in 10,000 as the mean of 22q experiments made near Dieppe.
The ratios obtained in Paris are somewhat higher, bemg 3,168 vols. of
carbonic an·h ydride in 10,000ofair. (Ann. OMm. et Phys. (5) xxvr, pp. 245
et s<;q.)

A. Muntz and E. Aubin -have also made determinations of the proportions of carbonic anhydride in the atmosphere at Paris and near
Vincennes, and the results (which confirm Reiset's figures) show that '
the rnriations iu the amount of carbonic anhydride are due to local influences, and that in general the heavier gas is quite uniformly distributed throughout the lower strata of the atmosphere. These chemists
also examined the air of elevated regions, conducting experiments at
the altitude of 2,~77 meters (9,422 feet) in the Pyrenees. Although the
direction of the wind and state of the atmosphere varied greatly during
· their experiments, the proportion of carbonic anhydride was found to
be constant, being about 2.86 vols. in 10,000 of air. For the sake of
comparison the air was examined in two valleys at the foot of the
Pyrenees, one near Pierrefitte (507 meters above the sea-level) and the
other near Luz (730 meters); at the first station the air was found to
contain 2.79 vols. of carbonic anhydride in 10,000, and at the second
2.69 in 10,000, the latter determination being made in the midst of luxurious vegetation. Muntz and Aubin conclude that carbonic anhydride
is very uniformly distributed throughout the atmosphere, and regard
their results as confirming Reiset's statements and Schloesing's theories
concerning the circulation of carbonic anhydride upon the surface of
the earth. (Oornptes Rendus, xmn, p. 797.)
Dr. Edward W. Morley has devised a method for accurate and rapid
analyses of air, and has made a series of daily analyses in duplicate of ·
air collected at Hudson, Ohio, for six months, beginning with J anliary
1, 1880, and one for six months and twenty days, beginning October 1,
1880. For details of the apparatus and process we refer to the orj.ginal
paper. Each pair of analyses occupied about 70 minutes of time, and
the mean error of a single analysis for half a month was less than the
thousandth part of one per cent. By comparing the results of this long
series of daily determinations with the data obtained from the thricedaily maps of the state of the ·w eather furnished by the United States
Signal Service Bureau, Dr. Morley finds that most of the variations in
the amount of oxygen are caused by the v.ertical descent of air from
high elevations. This descent of _cold air seems to be the effect of
sudden and severe depressions of temperature rather than the cause;
the descent follows the cold by a day or two, and the decrease in amount
of oxygen begifis simultaneously with the descent from above. (Proo.
Am. Assoc. Adv. Sci., 1881; abstract in Chem. News, XL, pp. 245, 284 et
seq.)
H. Mis. 26--33
1
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List of New Elements announced since 1877.
The six years ending in 1882 have been unusually prolific in new
elements, or at least in announcements of the same, for it must be conceded that most of them will fail to stand the test of more thorough
investigation. These alleged discoveries are widely scattered in. periodical literature, and the following list may prove useful for reference:
List of elementary substances announced from 1877 to 1882.
Date.

Name.

Source.

Neptunium .... : .. Columbite.............. .
Lavoesium ...... .
Mosandrum ..... .
Davyum ......... . Platinum ores .......... .
1878 ''New earths"-··· Unnamed mineral. ..... .
''X''-··· · -······· Gadolinite ............. .
Philippium ...... . Samarskite ............ .
Decipium ........ . Samarskite ... . ........ .
Ytterbium . ...... . Gadolinite .............. .
1879 Scandium ..... ... . Gadolinite ............. .
Norwegium ...... . Gersdorftite ............ .
Uralium ........ . Platinum ............. . . .
Samarium ....... . Samarskite ......... ... .
Barceninm . ...... . (Misapprehension) ..... .
Thulium ......... . Gadolinite ............. .
Holmium ........ . Gadolinite ............ . .
Columbium ...... . Samarskite ............ .
Rogcrium .. . ..... . Samarskite .......... .. .
Vesbium ......... . Lava ......... . ........ . .
1880 Comesium ....... .
Gadolinite ............. .
1881
Zinc ores .............. .
1882 Didymium/:I ..... . Gadolinite .............. .

1877

r:~!:;kit~:::::: ~:::::::

I~tt~l;!~:: ::::::

Discoverer.
Hermann.
Prat.
J. L. Smith.
Sergius Kern.
Gerland.
'
Soret. ·
Delafontaine.
Delafontaine.
Marignac.
Nilson.
Dahll.
Guyard.
Lecoq de Boisbaudran.
Wagner'sJahresbericht.
Cleve.
Cleve.
J. L. Smith.
J. L. Smith.
Scacchi.
Kaemmerer.
Marignac.
Phipson.
Cleve.

New Elementary Substances.-At the meeting of the Russian Chemical
Society held October 20, 1881 (and reported in the Bulletin de la Societe
Ohimique de Paris, for August, 1882), Mendel~jeff, the distinguished author of the periodic law, remarked that only two of the recently announced elements-scandium and ytterbium-had been satisfactorily
confirmed. These have been obtained in a pure state by Nilson, and
neither of them has absorption spectra. All the other metals seem to
be mixtures, as was the case with the o,Id erbium of Bunsen and Bahr,
and which proves to contain Sc, Yb, Er, Tr, and other elements. Scandium corresponds in its atomic weight and properties to elcabor, a hypothetical substance, the existence of which had been foreseen by the
speaker.
Mendelejeff expressed himself convinced that his periodic law will :find
further confirmation in the results to be yet obtained in studying the
elements of cerite and of gadolinite. (Bull. So_c. Chim., x.x.xvnr, p. 140.)
.A new element accompanying didymium is announced by the Swedi h
chemi t, Prof. P. T. Cleve. He has long studied the rare earths existing
in cerjt , gadolinite, and imilar minerals, and the behavior of the oxide
of didymium obtained from the latter ha led him to uspect the pre ence
of an w lem nt. In the beginning of the year 1882 he submitted to
fra~ti nal pr cipitation about 200 grams of didymium oxide, and eparat d fr m the yttria arth with potas ium ulphate by repeated precipitati n ; the at<?mic weight of the first fraction wa 146, that of the
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last 142. The examination of the ignition spectrum of. the last fraction showed, besides strong rays of didymium and lanthanum, new rass,.
among which is a very strong one having the wave-length of 4333,.5. This
ray belongs neither to didymium, lanthanum, yttrium, erbium, terbium.,
nor to Marignac's Ya, and is regarded by Cleve as peculiar to a new
element which he designates provisionally by Di(3. ( Comptes Rendus;
abstract in Chem. News, XL v, p. 273.)
s·oon after the publication of the above statement by Professor Cleve;.
B. Brauner printed a note in the Chemical News (46, 16), in which heshows that he apticipated the Swedish chemist in discovering a new
element accompanying didymium in cerite. His experiments were mad&
in Professor Roscoe's laboratory, and some of his results were published ·
in the Anzeiger der kais. Academie der Wissenschaften (October 6 1 ]88l)o·
Brauner thinks that oxide of didymium, as usually known to chemist&,
consists of a mixture of at least three elements, true didymium having
an atomic weight =14:5.4, cieve's elementf more basic than didymium,.
and a third with a higher atomic weight is less basic than didyminm..
This last may possibly be samarium.
_
Professor Cleve in a still later communication states that continued
. researches by himself and Tbalen have convinced him that the ray
4333.5 belongs to the spectrum of lanthanum, and that t.h e existence of'
a ·new element is very improbable. (Chem. News, XLVI, p. 43.)
The earths contained in samarskite have been studied by Professor
H. E. Roscoe, with the object of ascertaining the existence or non-existence of Delafontaine's pbilippium. Roscoe worked up 1,500 grams or
samarskite and obtained about 60 grams of oxides containing terbium,.
erbium, yttrium, and pbilippium (1). The oxides were converted into
formiates, and these salts carefully examined to obtain pure philippium
salt, but the author failed to get an oxide having a constant atomicweight equal to 122 (claimed by Delafontaine). The numbers varied
between the atomic weights of terbia and yttria. Roscoe then tried the
following conclusive experiment: 3 grams of terbia, having an atomic:
weight of 147 .9, and 3 grams of crude yttria, with an atomic weight of
101.4, were respectively converted into formiates. Of each of these two,
formiates, two-thirds were brought into solution separately while the
other third of the terbium formiate was mixed with the remaining third
of yttrium formiate, and the mixture dissolved. Each of the three solutions was then mixed with an equal bulk of alcohol and allowed to
stand for the same length of time. The two solutions, containing re-spectively terbia and yttria, gave crystals presenting the- ordinary ap-pearance of formiates of the metals in question, but the third solution
containing the mixed formiates deposited rhombic prisms exactly like
the crystals which Delafontaine claims are peculiar to the formiate of
philippium. The non-existence of philippium is thus litlldoubtedly es-tablished. (Chem. News, XLV, p. 184.)
'
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Researches on other Elements, etc.
Thorium.-Two important memoirs have been published by L. F. NU. :son on thorite and its chief constituent, thorium. He worked upon two
kilograms of the rare mineral and prepared a very pure thorium sulphate,
from which he made a deter~ination of the atomic weight of the element.
{See paragraph on atomic weights.) He determined the specific gravity
--0f thoria, finding the figureR 10.2199. He also prepared the metal by
the reduction of potassio-thorium chloride with sodium in the iron appa·r atus he had previously.used for beryllium. The metal obtained formed
:.a gray shining powder showing distinct crystals under the microscope;
it is unaltered by exposure to air up to 100-120° C.; when heated higher
it burns brilliantly, forming a snow-white oxide. The metal burns in
,chlorine, bromine, and iodine gases, yielding sublimates; it is slowly
attacked by dilute sulphuric acid, and by dilute nitric; concentrated
,nitric acid has very little e~ct. Hydrochloric acid. dissolves the metal
readily. The metal has the specific gravit,y of about 11, results being
1r10t perfectly satisfactory. (Berichte d. chem. Ges., xv, pp. 2519-2547.)
Properties of Pure Metallic Aluminium.-Prof. J. W. Mallet, in the
-course of his researches on the atomic weight of this metal, required a
.quantity in a very pure condition, and this gave an opportunity of studyfog its properties. Crude (commercial) aluminium contains:
Al ..... . ., __ ..... _........ . _. . . . . . . . . . . . . . . . . . . 96. 89
Fe . ....... _. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
1. 84
Cu. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . trace.
Si . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . • . . . . . .
1. 27
100.00
This was converted into bromide by treatment with liquid bromine,
and_the product purified by fractional distillation. It was then reduced
by sodium in a crucible lined with a mixture of purified and dried
alumina, with sodium aluminate. The metallic globules were again
fused and further purified with hydrochloric acid. The metal thus obtained was perceptibly whiter than the commercial article, also softer,
m0re malleable, and had a fracture with some appearance of fibrous
ilkiness. Its specific gravity at 40 C. is 2.583. Its specific heat is
-0.2253 as a mean for the range of temperature 00-100° C. Attempts
were made to roughly estimate the fusibility, and the pure metal seems
o be a little less fusible than the commercial article. It also presents
great.er re i tance to the prolonged action of solvents-acids and alkaie -than the impure metal. (Chem. News, XLVI, p. 178.)

Iridium, according to Mr. John Holland, can be alloyed with pho phoru at a high heat, and the alloy fuses at a comparatively low temra ur . The fu d m~tal contain', according to Prof. F. W. Clarke,
a ut 7½ p r nt. of pho phoru . The phosphorus is removed by beating
I
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_in a Hessian crucible with lime. The iridium melted by this pro<;ess isi
compact and crystalline; it is harder than the natural metal, being
nearly as ·hard as the ruby; it has the color of steel and is not attacked
by acids. (Ohern. News, XLV, p. 168.)
-

Preparation and Properties of Metallic Ocesium.-Owing partly to the
extreme scarcity of m~terial Bunsen's attempts to obtain cresium in metallic form were unsuccessful, but Carl Setterberg, availing himself of
the tons of alums obtained in Marquart's establishment as a .secondary
product in the manufacture of lithium compounds from lepidolite, has
isolated this rare metal and studied its properties. Setterberg prepared
in 14·days 40 kilograms of rubidium ~lum ~nd 10 kilograms of cresfom.
He obtained metallic rubidium by decomposing the hydrogen-tartrate·
with calcium carbonate and sugar, in a mercury fl.ask, but attempts to
prepare m:esium by a similar process were futile. By the electrolysis of:'
the cyanide of cresium mixed with barium cyanide in the ratio of 4 molecules. to one, Setterberg obtained the metal quite free from impurities ..
Metallic cresium resembles closely the other alkali metals; is silver
white, malleable, and very ~oft at ordinary tern peratures. Thrown
upon water it fl.oats around and decomposes it with evolution of heat and
light, in the.same manner as potassium and rubidium. It inflames easily
when exposed to the air unless protected by a :film of oxide or by a layer
. of petroleum. The metal melts between 260 C. and 27° ·c.; its speci:fie:
gravity is 1.88 at 15° C. Examined in the spectroscope it showed only.
traces of sodium as an impurity.
Setterberg failed to detect new elementary substances in the residues
from which he extracted the rubidium and cresium salts. (Liebig's An·
nalen, CCXI., p. 100.)
Nascent Hydrogen.-D. Tommasi, by numerous experiments on the
reducing power of nascent hydrogen, has been led to the conclusion
that its peculiar power varies with the reaction by which it is generated ..
Hence, hydrogen in a nascent state may be regarded as hydrogen+
calories; or H + a, in which a has different values according to the,
source of the hydrogen; thus :
SO 4H 2 + Zn+ aq; a= 38 cal.'
SO4H 2 + Cd + aq; a = 23.8 cal.
SO4H2 + Mg + aq; a = 112 cal.
The hydrogen increases in activity with the increase in value of a;
for sodium amalgam it is 112 cal. (Bull. Soc. Chim., XX.XVIII, p.150.)

of

Preparation of pure Nitrogen.-Attempts to remove the last traces
oxygen from atmospheric air by means of phosphorus, potassium pyrogallate, hyposulphites, potassiumsodium alloy, and red-hot copper prov'ing unavailin'g, Dr. Walter Flight found that it can be effected by passing the gas over a large surface of freshly precipitated ferrous hydrate.
The latter reagent he prepares by adding a strong solution of 80 grams
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c0f caustic potash to one of 200 grams of ferrous sulphate. The nitrogen
thus treated failed to develop a brown color with potassium pyrogallate.
( Chem. News, XLv, p. 105.)

Behavior of Nitrogen in the Distillation of Coal.-Text-books usually
~tate that coal contains about 2 per cent. of nitrogen, which comes off
:as ammonia.when the coal is heated in closed vessels. Prof. W. Foster,
Jhowever, finds that only a small fraction of the t~tal nitrogen comes off
-as ammonia. In an experiment with coal containing 1. 73 per cent. of
nitrogen, only 14.5 per cent. of this amount was evolved as ammonia,
1.56 per cent. as cyanogen, 35.26 remafaed unaltered, and 48.68 of the
rwhQle amount _remained in the coke. ,Chem. News, XLV, p. 299.) ·
Presence of Arsenic in Bismuth Subnitrate.-Of fourteen samples of
\Jismuth subnitrate examined by R.H. Chittenden and S. W. Lambert,
,only one was found to be perfectly free from arsenic. The average content of poison in the samples was .013 per cent. or 13 mgms. (about twotenths of a grain) of .A.s2 0 3 in 100 grams of bismuth. The subnitrate of
bismuth is extensively used in medicine, and though it may not contain
arsenic in sufficient quantity to be in itself injurious, the presence of the
poi.son is greatly to be deplored. Fortunately, as the further experiments of the authors show, the arsenic is not readily absorbed into the
system when combined with the bismuth preparation. (Am. Chem. J.,
nr, p. 396.)
A new Oxichloride of Sulphur.-J. Ogier, by heating to 250° C. in
sealed tubes a mixture of equal weights of chloride of sulphur and
,chloride of sulphuryle, obtained the body S2 OCI~; it forms a dark red
liquid, boiling at 60° and havin~ a specific gravity at o0 of 1.656. Its
f.ormation is explained by the equation :
2 S 2 Cl

+ 2 S0

2

Cl

=

2 S2 OC1 2

+ S0 + S
2

It is decomposed by water, forming a precipitate of sulphur, sulphurous anhydride, sulphuric acid, hydrochloric acid, and thio-acids.
(Bull. Soc. Chim., xxxvn, p. 293.)

An abundant source of selenium, according to P. Kienlen, exists in
t he crude hydrochloric acid condensed in Glover's towers. The selenium is derived from the pyrites, and being volatile at a red heat is carried over by the hydrochloric acid gas during the calcination of the
salt cake, and condenses in the first recipients in the form of a reddi h mud; this mud, when dried, contains in some cases from 41 to 45
per cent. of selenium. The author extracts the selenium from this
depo it by acting upon it with chlorine, which converts it into a tetra,chloricle, and thi , in the presence of water and chlorine, is transformed
into elenic acid. The acid liquid obtained is then precipitated with
ydrogen odium ulphite and purified. (Bull: Soc. Chim., XXXVII, p.
441..
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Presence of Tellurium in Oopper.-Prof. ·Th. Egleston has detected
tellurium in commercial copper to the extent of about 0.1 per cent. A
surprisingly small quantity renders the copper red-short, and consequently worthless for rolling. (Trans.Am. Inst. Mining Engineers, Harrisburg Meeting, Oct., 1882.)
Complex inorganic Acids.-Dr. Wolcott Gibbs has published a continuation of his remarkable researches on the comple-x inorganic acids.
He ha8 demonstrated that inorganic compounds possess an unexpected
degree of complexity, and bas entered a very wide field ofresearch, yielding a rich harvest. After discussing in detail several phospho-molybdates, he describes the preparation of the arsenio-molybdate having the
composition:
16 Mo0 3. As205. 5 (NH4)z 0. H20 + 8 aq.
The study ' of these two series (phospho- and arsenio-molybdates)
leads to the following general results:
1. The phospho-molybdates form a series of which the lowest term
,contains five atoms of molybdic to one of phosphoric oxide, and the
highest tweoty-four atoms of the former .to one of the latter'.
2. As in the case of the phospho-tungstates, the greater number of
the molybdenum compounds contain an even number of atoms of tungstic acid. The homologizing term is, therefore, 2 Mo0 3 for these cases.
3. By far the great~r number of phospho-molybdates contain three
atoms of fixed base (old style), or, in more modern language, may be
considered as derived from acids containing six atoms of hydroxyl.
Anhydrous compounds of this type occur, and are not always simply
residues obtained by heating salts which may e considered as acid, as
containing, for example, 3 R 20. 3 H 20. .It seems, therefore, necessary
to admit the existence of acide of the general type n Mo0 3. P 20 5• 3 H 20.
4. On the other hand, while no single phospho-molybdate containing
more than three atoms of :fixed base for one of phosphoric oxide has
been obtained in a state of indubitable purity, there is probably at least
one salt with six or more atoms of fixed base, viz:
22 Mo03. P 205. 7 Ag20 + 14 aq.
5. Negative evidence concerning the probable non-existence of a
series of phospho- or arsenio-molybdates containing more. than three
atoms of fixed base, must not be too highly regarded.
'
6. As in the case of the phospho-tungstates, there exists a class of
ph0spho-molybdates in which the ratio of the number of atoms of base
to that of the number of atoms of phosphoric oxide is as 5 : .2, the number of atoms of molybdic oxide being even.
Dr. Gibbs presents a series of structural formulre which explain all
degrees of basicity which appear to be possible under the general conditions of the problem. For these and other details we refer to his original paper. (Am. Chem. J., nr, p. 402.)
·
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Constitution of Bleaching Powder.-Chemists have devoted much labor
to the determination of the exact constitution of bleaching powder, and
have arrived at results expressed in a great variety of formulm.
Thorpe gives: Ca3B6O6Cl4 (= Ca012O2+ CaC12 + CaH2O2 + 2H2O);
Rose gives: (CaC12,Ca2O 2) CaO2Cl2 + 4 H 2O; Kolb after a very thorough
investigation: (2 Cao Cl 2H 2O), CaH2O2. Odling _proposed the formula
Ca {

g~l

and thi's view has been quite generally adopted.
bleaching powder as calcium hydroxychloride,

Stahlschmidt regards

ca{ 8~,
i.e., calcium hydroxide, CaH2O2 in which one atom of hydrogen is
replaced by chlorine.
The question has been again investigated by Dr. Karl Kraut, who
examined the action of chlorine on lithium hydroxide and obtained a
compound very similar to the calcium analogue. When chlorine gas
was brought in contact with the melted lithium hydroxide, the latter
increased only 1 per cent. in weight in 4½ hours, but by the addition of
crystallized lithia in such quantities that the mixture contained about
1.4 per cent. H 2O the action of the chlorine was hastened. The reaction
is as follows:
4 LiOH

+ 2 Cl = LiCI + LiOOl + 2 LiOH + H2O

This equation was confirmed by analysis of the product. The lithium
bleaching powder reacts with carbonic anhydride exactly like the calcium compound, i. e., it is decomposed with liberation of chlorine. It
also behaves with chlorine just like the calcium compound. Since, however, lithium is a mono-valent element, one atom of the metal cannot
simultaneously bind chlorine and the radical of hypochlorous acid, and
Odling's manner of representing the constitution of bleaching powder
is inapplicable. Besides, the lithium bleaching powder contains lithium
chloride ready formed. The author therefore concludes that bleaching
powder is a mixture of calcium hypochlorite, calcium chloride, and calcium hydrate. (Liebig's Annalen, OCXIV, p. 354.)
Lead peroxide can be advantageously prepared, according to Fehrmann, by decompo ing a concentrated solution of chloride of lead at 50°
or 60° 0. with a solution of bleaching powder. The latter is added until the filtrate no longer hows a brown color when tested with an additional quantity of the bleaching powder. The lead peroxide is well
wa hed and collected on a filter. It is nearly black, and very pur ·
The acetate of lead doe not yield uch good results as the chloride.
(Berichte d. chem. Ges., xv, p.1882.)
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Determ,ination of Organic Matter in Potable Water.

Prof. J. W. Mallet, in compliance with the instructions of the National
Board of Health, bas made a thorough investigation of the chemical
methods in u'se for the determination of organic matter in the potable
waters. Assisted by Mr. W. A. Noyes, Dr. Charles Smart, and Dr. J.
A. Tanner, he examined the merits and demerits of the" combustion
processt the "albuminoid-ammonia process," and the" permanganate
process." · The special conclusions as to the combustion process may be
briefly stated : The combustion itself, carried out according to Frankland's directions, is a process ,o f great delicacy and satisfactory in trained
hands; it requires constant practice_to secure good results; the defective point is the failure of the evaporati9n to leave a :residue representing the original organic matter of the water, a loss in carbon and a gain
in nitrogen being constant, errors ; the dissociation o.f ammonia salts.
during the evaporation occasions a loss of nitrogen; in the presence of
nitrates the difficulties of combustion are great and as yet insuperable;
:finally, the combustion process cannot be considered as " determining,,.
the carbon and nitrogen of the organic matter in water in a sense to
justify the claim of "absolute" value for its results which has been denied to those of all other methods~
The special conclusions as to the albuminoid-ammonia process are as.
follows: In the determination of both "free" and "albuminoid" ammonia there is a loss resulting from imperfect condensation of the ammonia.
during distillation; when urea is present some ammonia is easily formed
by boiling with sodium carbonate, and this vitiates the determination
of "free" ammonia; in the distillation with alkaline permanganatesthe nitrogenous matter sometimes fails to be completely acted upon before the contents of the retort is nearly reduced to dryness, and great
uncertainty results; the value of the results by this process depends.
more upon watching the progress and rate of evolution of the ammonia. ·
than upon determining its total amount.
·
The special conclusions as to the permanganate process are : The results obtained by the Tidy method, and by Kubel's modification of th& ·
same, differ irregularly, the latter usually giving much higher :figures;.
the results obtained by the Tidy process are liable to variations with
the atmospheric temperature prevailing at the time the process is applied; the amount of oxygen consumed cannot be taken as a measure- ·
either of tbe organic carbon or of the total organic matter, t~ough a.
general resemblance may be traced between strongly marked results,
high or low, for the consumption of oxygen on the one hand and inorganic carbon (by the combustion process) on the other; the process iscapable of giving more valuable information by watching the rate and
progress of the oxidation of organic matter present than by any singledetermination of the absolute amount of oxygen consumed in a given.
time. (Am. Chem. J., 1v, p. 341.)
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Use of. Quicklime in Ela.sting.
An interesting application of the force resulting from the expansion
due to hydration is recorded in Nature. To obviate the danger attending the use of explosive substances in coal mines, the following
process has been successfully employed in Derbyshire; A series of
holes six feet apart and about three feet in depth are drilled into the
coal at the proper points; these holes are then filled with cylinders of
compressed quicklime, each 2½ inches in diameter and 4½ incb!es long;
each hole receives seven of these blocks. A groove in each cylinder
admits the insertion of a ½-inch pipe which extends a few inches beyond
the aperture of the drilled hole; through this pipe water is forced by a
small hand pump. Each hole is of course firmly tamped with paper
and rubbish. Soon after the water is introduced a sound as of escaping steam 'is hec1,rd, here and there the tamping is blown out, and in a
few minutes the whole mass of coal is thrown out from the face upon
"sprags," short timber props placed to receive it. The time required
in the various operations is as follows : drilling 12 minutes, charging
4 minutes, watering 2 minutes, total 17 minutes for each bore-hole.
{Nature, XXVI, p. 298.)
ORGANIC CHEMISTRY.

Formald_ehyde (or oxymethylene) has acquired great importance within
a short period, the researches of Baeyer, Wurtz, and others having
shown that it forms an fotermediat~ product between carbonic acid
and carbo-hydrates in the physiology of plant-life. It may be regarded
as the first product of the assimilation of carbonic acid by plants, and
by simple polymerization and elimination of water, is probably capable
of producing sugar, glucose, starch, and cellulose.
B. Tollens has described a convenient method for preparing this substance, which is based upon the oxidation of methylalcohol by air and
incandescent platinum. For details we refer to the original paper.
(Berichte d. chem. Ges., xv, p. 1629.)
Ourcumin and other Substances from Turmeric.-0. Loring Jackson
and A. E. Menke give the following: Bengal turmeric root is ground and
treated in an extracter with ligroine to remove turmeric oil, and then
the curcumin, mixed with a large quantity of resin, is extracted with
ether and finally purified by crystallization from alcohol. The average
yield of curcumin was 0.3 of one per cent. The mean of five analyses
indicates the following composition:
Carbon ......... . ,. .................. 68. 30
Hydrogen............ . . . . . . . . . . . . . 5. 63
Curcumin ry tallize from alcohol in stout needles often in radiating
group . It ha an orange to yellow color with 2, blue reflex; it ether
luti n fluor ce gr en; it melt at 1730 O. It i nearly insoluble in
water, lightly in benzol, readily soluble in hot alcohol, and more read-
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ilJ7 soluble in glacial acetic acid; dissolved in strong sulphuric acid it
blackens by charring; it is readily soluble in alkalies and alkaline carbonates. It forms two .potassium salts K 2 014 H12 04 and K 014 H~3 04,
as well as calcium, zinc and barium salts, the last named peing insoluble.
B,v a study of the esters of curcumin the authors definitely establish 014
H 14 0 4 as the true formula. The results of incompl~te oxidation are
most iuteresting; by treating an aqueous alka1ine solution with potassium permanganate, not in excess, a strong smell of vanilla was observed.
Further treatment effecte<l. the separation of an oil, gradually solidifying
in circular groups of radiating needles, and having a strong odor of
"anilla. By sublimation and purification of this product, white needles
,of vanillin, melting at 78° O., were obtained. The yield was very small.
The authors also show that diethylcurcumin yields by oxidation ethylvanillic acid. (Am. Chem. Journ., rv, p. 77.)

Urea, ,i ts Synthesis and its Estimation.-Fenton has succeeded in transforming urea into cyanamide; the dehydration was effected by means
of sodium in accordance with the reaction :
'
2 OON2 H 4 + 2 Na = 2 ON2 H2 + 2 Na OH + H 2
Prof.W. G. Mixter has succeeded in forming urea by the reaction of ammonia on carbonic anhydride at a red heat. The urea forms slowly, 2
to 3·decigrams per hour, and collects in fine crystals in the cooler parts
of the tube through which the gases are conducted. He regards the
formation of urea, as preceded by that of cyanic acid, thus: 002 + NH3
= IIONO + H 2 0. The cyanic acid probably unites with ammonia in
the cooler part of the tube to form urea. (Arn. Chem. J., w, p. 35.)
J. R. Duggan described a modification of Knop's proceRs of estimating
urea by the amount of nitrogen evolved on the addition of an alkaline
bypobromite. His method consists in mixing the urea and caustic soda
solutions first and then adding the bromine. He employs a caustic soda
solution made by dissolving 20 grms. of sodium hydrate in 100 c. c. of
water; and with each 20 c. c. of this he uses 1 c. c. of bromine. The results are satisfactory. The weight of nitrogen multiplied by 2.143 gives
the amount of urea. (Am. Chem. J., IV, p. 47.)
Dr. Theodore G. Wormly has also investigated the above method of
determining urea and finds that only under the following conditions is
the whole of the nitrogen uniformly set free: 1st. The reagent (hypobromite) should be freshly prepared; 2d. The urea solution should be
wholly added to the reagent; 3d. The amount of urea operated upon
should not exceed 1 part to about 1,200 parts of the diluted reagent;
4th. When comparatively large amounts of urea are present the surrounding temperature should not be less than about 20° C. (680 Fah.).
(Chem. News, XLV, p. 27.)
.Acrolein Urea.-Hugo Schiff has described under the name acryldiureide, a body resulting from the union of two molecules of urea and one
of acroleine: Prof. A. R. Leeds has obtained a body having the same
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constitution, CO (NH)z 0 3 H 4 • It forms a white amorphous subst,ance,
slightly soluble in alcohol, ether, chloroform, and carbon-disulphide.
Dr. Leeds points out some irrational conclusions in Schiff's paper, and
accounts for them by presuming that Schiff operated upon imperfectly
purifiedmaterial. (Berichte d. chem. Ges., xv, p. 1159.)

Synthesis of Uric .Acid.-This interesting synthesis has been accomplished by Prof. Johann Horbaczewski. Pure, finely powd~red glycocoll (made from hippuric acid) is mixed with ten parts of pure urea (made
from ammonium C~""'anate) and heated in a flask to 200° to 230° O., until
the material becomes brownish-yellow and viscous. After cooling the
mass is dissolved in diluted potassium hydroxide, saturated with amm,onium chloride, and precipitated witha mixture of ammoniacal silver
nitrate and magnesia mixture. The precipitate, which contains the uric
acid, is well washed with ammonia water and treated with pot,assium sulphide. · The filtrate is then over-neutralized with hydrochloric acid and
boiled down to a small bulk. The raw material thus obtained is purified
by solution in potassium hydroxide, and after repeating the operation,
the yellowish crystalline powder is washed with alchohol, dried with
carbon disulphide (to remove the sulphur), and finally with ether. This
purified material exhibits all the properties and reactions of uric acid.
The author is engaged in a further study of this synthetical reaction.
(Berichte d. chem. Ges. xvJ p. 2678.)
Synthesis of a new A.mido-.Acid analogous to Hippuric .Acid.-By the
action of silver glycocollate on benzoylchloride, Th. Curtins has obtained
three acids, ordinary hippuric acid, hippurylglycocoll, and a third of unknown constitution having the empirical formula c 10 H 12 N 30 4 • 'rhe
hippurylglycocoll or hippurylamidoacetic acid crystallizes from hot
water in rhombic tables or needles which melt without decomposition
at 206°.5 C. The new acid crystallizes in microscopic needles which
become brown when heated to 230°, and are decomposed at 240° C.
(Journal prak. Ohem. N. F., XXVI, p. 145.)
Synthesis of Tyrosine.-Tyrosine forms a crystalline nitrogenous body
existing in the animal organism (spleen, liver, urine, &c. ), produced by
the decomposition of albuminoid substances. It has long been studied
by chemists; Liebig obtained it by acting on decomposing caseine with
melted potash, Miiller found it in putrefying yeast, Hinterberger prepared it by boiling oxhorn with sulphuric acid, and its constitution has
been discussed by several authors. In 1869 L. Barth pointed out that
tyro ine could be regarded as a parahydroxyphenylamidopropionic acid,
but hi attempts to prepare it, as well a the proposed reactions of Beilt in and Kuhlb rg, were unsuccessful.
Erlenmeyer ha be n engaged for several years in experimenting in
thi dir ction, and with the a i tance of Dr. A. Lipp has at length
acco pli hed thi intere ting synthesi . The process is a follow :
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Phenylalanin (phenyl-a-amidopropionic acid) is converted into paranitrophenylalanin by the action of sulphuric and nitric acids, and this product
is transformed into paraamidophenylalanin by means of tin and hydrochloric acid. The chloride of this diamido compound is treated in
alcoholic solution with nitrous acid and the result,ing body heated with
water. On evaporating and treating the residue with ether a sirupy
Jiquid is obtained which is probably parahydroxyphenyllactic acid.
This product is supersaturated with ammonia and concentrated by
evaporation, which gives a crystalline mass showmg under the microscope the crystalline characters · of tyrosine. By recrystallizing from
<lilute boiling alcohol the material is purified. A.nilysis . shows it to
have the exact constitution of tyrosine:
C9H11 NOs or 06H4 { 8lizoH.NHz.COOH

(Berichte d. chem. Ges., xv, pp.1006 and 1544.)
Synthesis of Anthraoene and Phenanthrene from Orthobrombenzylbromide.-0. Loring Jackson and J. Fleming White, with a view to settling the exact constitution of anthracene, have studied the action of
sodium on orthobrom benzy I-bromide, and obtained anthracene and phenanthrene. The former was identified by its melting point (212°), by the
formation ofanthraquinone (melting at 273°), and of alizarine; the latter
was identified by the melting point of its quinone, 198°, and by Laubenheimer's test. Dibenzyl also forms in this reaction, and an oil of uncer. tain composition, possibly benzyltoluol.
By this synthesis it is proved that the two connecting carbon atoms
in the.benzol rings are attached to each ring in the ortho-position, and
the last doubt about the constitution of anthracene is removed. ( Chem.
News, XL vr, p. 44.)
Synthesis of Orqanic Bodies by the Electrolysis of Water and Solutions with Electrodes of Oarbon.-A.. Bartoli and G.· Papasogli, in researches on galvanic polarities, had observed that coke, charcoal, or
graphite, under the action of the current, is disaggregated; the electrolyte is blackened more or less, according to its nature and that of the
carbon, and the gas evolved at the positive pole is below the normal
volume. The authors undertook the present investigation to ascertain
what becomes of the oxygen. They experimented with graphite, coke,
and wood charcoal, purified by chlorine at high temperatures. With
coke or charcoal as positive electrode and distilled water as electrolyte
and a battery of 1,200 Daniell cells, they remarked after two days a
brown color in the electrolyte and an acid reaction. The battery was
then reduced to 100 Bunsen cells, and ten days later to 20 Buns~n cells;
these were in operation for 30 days. The water became black; the electrode, which weighed about 500 grams, was totally disaggregated, and
a thick muddy deposit was formed. The electrolyte was found to contain
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mellitic acid and some of it.s derivatives, such as the bydro-mellitic,
pyro-mellitic, and bydro-pyro-mellitic acids.
The muddy deposit contained a black substance soluble in bot waterand alkalies, but insoluble in most mineral acids and in the majority o:f
organic solvents. The authors named this body mellogen, since, OTh
oxidation, it yields acids of the benzo-carbonic series. It bas the composition q14 H 20 4 • (Oomptes Rendus, May 15, 1882.)

A.cetoxims.-By the action of acetone on hydroxy lam in, Alois J anny
bas obtained the first member of a new series of bodies, for which serie&
he proposes the name of acetoxims. This name is applied to bodies
containing the group= ONOH united on two sides to carbon. When
only one bond of the carbon group is united to carbon and the other
to hydrogen, der,ivatives of aldehyde are formed for which the namo
aldoxims is suggested.
The simplest body of the acetoxims is dimethylacetoxim, having theformula OH3 -C(NHO)-CH3• This is .o btained by mixing an aqueous
solution of bydroxylamine with acetone and extracting ether, which
leaves, on evaporation, brilliant white, bard, volatile, prismatic crystals. It is soluble in water, alcohol, ether, &c., and melts at 59° to 60°
C., distilling without decomposition at 134°.8 C. It is a neutral substance, and has a slight odor, resembling chloral.
The author has also prepared and studied ethyl-methylacetoxim,.
metbylpseudobutylacetoxim, and some analogous phenyl derivatives ..
(Berichte d. chem. Ges., xv, pp. 1324 and 2778.)
Diphenylaminacroleine has been prepared by Prof. A.lbert R. Leeds by
heating an alcoholic solution of diphenylamine with an excess of acroleine. After a few hours' digestion a heavy red precipitate forms, soluble·
in boiling alcohol, together with a sticky insoluble mass. The latter is,
treated with alcohol and water until it becomes pulverulent and capable of being powdered in a mortar. This amorphous substance provesto be diphenylaminacroleine (0 12 H 10 N) 2 0 3 H 4 • It does not fuse nor
sublime, but is decomposed, on heating, into a carbonaceous mass. It.
is insoluble in ether, slightly soluble in alcohol and acetic acid, and soluble in chloroform, yielding a dark red liquid. It could not be obtained
in crystals. Bromine converts it into a bromo-compound, also amorphous, and not further examined.
Homoquinine, a new .Allcaloid.-Howard and Hodgkin have obtained
a new alkaloid from cinchona bark, for which they propose the name
homoquinine. It properties are similar to those of quinine, having the
ame peci:fic rotary power, and nearly the same composition, but it
cry. talliz from ether more readily, and differs in the solubility of its
alt . One part of the sulphate of homoquinine requires more than 100
f water for olution. Alcohol of 90 per cent. dissolves 7.64 part of
th lkal i , a 5 per cent. solution of which shows a rotation of -15 °.
(J. Ohem. Soc., XLI, p. 66.)
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Iodide of Bismuth and Potassium as a Reagent for Alkaloids._;_F. Mangini prepares this reagent by mixing 3 parts of iodide of potassium with
16 of iodide of bismuth (liquid) and 3 parts of hydrooihloric acid. Thus
prepared it is not decomposed by water and gives characteristic phenomena with many alkaloids.
Strychnine, a light-yellow precipitate, limpid solution; after standing the precipitate turns dark yellow. One part of strychnine in 500,000
of water can be detected.
Brucine, a golden-yellow silky precipitate becoming lighter in color.
Morphine, a reddish-yellow precipit3,te disappearing after some days,
when the liquid becomes canary-yellow.
Codeine, a yellowish-red precipitate turning brick-red on standjng.
Narceine, a light-yellow precipitate remaining a long time suspended
in the liquid; it turns reddish-yellow on st3,nding.
.Atropine, a silky precipitate, which settles as a reddish-yellow powder;
on standing the precipitate turns canary-yellow and slowly dissolves,
coloring the liquid golden yellow .
.Aconitine, a flaky precipitate, which settles as a chrome-yellow powder; no change on standing.
Nicotine, a red pulverulent precipitate, becoming reddish-yellow.
Conicine, a red pulverulent precipitate of a more inten~e color than
the preceding, and becoming dirty white on standing .
. Solanine, a golden-yellow precipitate forming slowly, and turning
darker.
Veratrine, a light-yellow precipitate, turning lighter.
Quinine sulphate, a brick-red precipitate, turning dirty white.
Cinchonine sulphate, like the ·preceding, but darke~ after standing.
( Gazzetta O~imica ltaliana, 1882, p. 155, and abstract in Bull. Soc. Chim.,
xxxvm, p. 670.)
·
Application of Electrolysis to Dyeing.-Dr. Frederic Goppelsroeder, of
Miihlhauseu, has extended the application of electrolysis to the formation of coloring matters and to the art of dyeing. He has employed
the galvanic current in producing and simultaneously fixing dyes on
various textile fabrics, in preventing the oxidation of colors during the .
printing, and in preparing solutions of reduced dye-stuffs, the so-called
blue-vats. ro obtain, for example, an aniline black on a fabric or on
paper, the stuff is soaked in an aqueous solution of a salt of aniline (the
chloride is preferred), and then placed on an unoxidizable .metallic plate
connected with one pole of a galvanic battery or with a sruall dynamo
machine. A second metallic plate, bearing in relief the design and connected with the other pole, is then placed upon the stuff. By pressing
gently and passing the current of electricity a black design is formed.
Medals and coins may be copied in a similar manner. By drawing lines
on the paper or fabric impregnated with the aniline salt, with a piece of
carbon forming one of the poles, or with a non-oxidizable metal, black
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lines are obtained whenever the presence of the conducting m~rbon p~rmits the passage of electricity.
Hydrogen generated at the negative pole may be employed instead
of zinc, ferrous sulphate, glucose, hydrosulphite, and the other common
agents, to reduce baths of indigo, of aniline black, &c. A feeble continuous current gives the best results. The two electrodes must be separated completely. Dr. Goppelsroeder expresses the hope that his experiments may eventually become of industrial importance. (Reprinted
from. IJ Electricien, and communicated by the author.)

Method and Apparatus for Testing Inflammable Oils.-ln accordance
with the instructions of the New York State Board of Health to its san- itary committee, and in response to an ord,e r of said committee, Arthur
B. Elliott has made an exhaustive report on the methods and apparatus
for testing inflammable oils, with special reference to dangero.u s kerosene. The investigations were made with the ultimate intention of establishing a standard for testing petroleum in New York State. Mr.
Elliott examined thirteen kinds of testers, including three open testers,
and some electric testers, and experimented with four different samples
of oil on each apparatus. His tests show that it is very important to
know which apparatus bas been used when an oil is said to have a given
fl.ashing point. One of the oils showed a range of temperature from 95°
to 130° F. The general conclusions tow hich Mr. Elliott comes are briefly
as follows: Of all the 13 apparatuses not one can be called perfectly
satisfactory; open testers are entirely untrustworthy for determining
the safety of kerosene oil; of the closed testers the Wisconsin State
tester, with a few alterations suggested by the author, gives the most
reliable results. The electric testers are troublesome to keep in order.
(Second Annual Report of the State Board of Health of New York, Albany,
1882, p. 449.)
'' Benzol" or "Benzene," a Question in Nomenclature.-Attention is
being directed to the necessity of greater uniformity in nomenclature,
especially as regards the important hydrocarbons O6H 6 and O10H 8• German, French, and most American chemists designate 0 6 H 6 by the name
benzol (sometimes spelled with a superfluous finale), while .English chemists use the term benzene; in like manner continental chemists name
C10Ha naphthalin, and Englishmen call it naphthalene.
A few years ago the London Chemical Society issued a six-page pamphlet• to its corps of abstractors giving rules of nomenclature and notation, and thi has materially aided in securing uniformity. In p:reparing a
paper for the Berichte der deutschen chemischen Gesellschaft, on the "Laws
of Sub titution in the Naphthalene Serie ," Prof. Henry E. Arm. trong,
of the London Institution, employed the customary Engli h term , and
e ired the publication committee to refrain from changing them. This
led to corre pondence which is publi bed in the Berichte (vol. xv, p.
"Reprinted in Chemical Newa (1883), vol.

XLVII,

p. 15.
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Professor Arms1irong objects to the termination ol for hy<ir'ocarbons not of the paraffin series, and would restrict it to the alcoholscarbinol, phenol, &c. He calls attention to the confusion which results
from the terms "ethylene," '' anthracene," "phenanthrene," on the one __.
hand, and "benzol," "toluol," and "naphthalin" on the other; and he
expresses the hope that the German Chemical Society may unite with
the London organization in attempting a uniform nomenclature. · The
publication committee of the Berichte approved of an exchange of views
on the question.
American chemists are vitally interested, for in this country the occurrence of the petroleum product called benzine complicates the matter. While the English custom has much in its favor, the similarity in
pronunication of '' benzine" and ''benzene" leads many .Americans to
follow the continental terminology. Consistency is eminently desirable,
It will be interesting to watch the result of the mo"vement.
The ·Berichte d. chem. Ges. for 1882 contains articles on the nomenclature of special groups. We refer to Herrmann on the nomenclature
of azo-compounds (p. 813), and to Wallacb's paper on the same subject.
Liebig's A.rmafon also has a paper, by Aug. Bernthsen, on the nomenclature of derivatives of ca,rbonic acid. (Liebig's Annalen, C(\1XI, p. 85.)
200).

NOTES.

Black phosphorus is formed, according to Maumene, when phosphorus
is distilled in hydrogen (made from zinc and sulphuric acid), and not
formed when the distillation is conducted in carbonic anhydride. The
black color soon disappears.
·
.Lecture experiment.-H. Schwarz finds that zinc dust and sulphur,
when intimately mixed, combine with very great energy, and the experiment is more brilliant and interesting than the usual one with iron filings (Or copper turnings) and sulphur. The best proportions are two
parts by weight of zinc and one of sulphur. The mixture inflames also
when struck heavily by a hammer, and when ignited in a confined space
(gun-barrel) explodes with about one-fourth the energy of gunpowder.
The rare metal 1,anadium occurs in large quantity, according to ,vitz
and Osmond, in the residues of the iron furnaces of Creusot, and they
describe a process for extracting it on a large scale with a view to its
industrial applications.
Solid parajjine has been discovered by Silvestri in basalt. It occurs
in cavities about a centimeter in diameter, and is nearly identical with
the paraffine occurring in petroleum.
Bernthsen has discussed the unsatisfactory nomenclature of the isomeric sulpho-derivatives of carbonic acid, and proposes to call the radical =O=S thio-carbonyl, and to name the acids thio-carbonyl acids. In
like manner w~ may have for =O=NH imido carbonyl and similar derivatives.
Ph-Osphate of chromium, prepared by the action of phosphoric acid and
H. liis. 26-34
·

j
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sodium hyposulphite on chroi:nates of the alkalies, forms a fine green pigment, which is proposed by Ad. Carnot as a substitute for the injurious
arsenical and cupriferous colors.
Paul Sabatier has published a note claiming priority over A. Colson
in the discovery of the sulphides of silicium, Si ~' and Si SO.
·
Constantine Fahlberg has patented a process for preparing sulphate
of aluminium free of iron for the mineral bauxite. The essential point
in the method is the use of lead peroxiq.e for the removal of the iron;
the lead compound being afterwards recovered in a very simple manner.
Hautefeuille and Chappuis have studied the formation of pernitric
oxide, and assign to it the formula N2 0 6 •
Cailletet has obtained a crystalline hydrate of ·phosphoretted hydrogen by strongly compressing the gas in t:he presence of water and then
su<l.denly decreasing the pressure. Hydrates of ammonia and of sulphureted hydrogen have also been obtained by this method.
.
Wroblewski, by a somewhat similar method, has obtained a solid crystalline hydrate of carbonic anhydride, CO2 8H2O,
In a letter to Nature, G. F. Rodwell revives the controversy concerning the relative claims of Lavoisier and of Priestley to the discovery of
oxygen. Rodwell endeavors to give the greater honor to Lavoisier.
Hydroxylamine is found by G. Bertoni and C. Raimondi to be an active poison when injected into the blood. Less than 0.2 gram killed a
medium-sized dog. It also exerts a poisonous effect when introduced
into the stomach or under the skin. The blood assumes a chocolate
color and yields on dialysis nitrous acid, a.n oxidation product of hydroxylamine.
Two new antiseptics, calcium- and sodfum-glycero-borates, have been
announced by G. Le Bon, and experiments prove their utility. They
are odorless and without injurious action on the most delicate tissues.
The discovery of hydrazin, NH2 ,.claimed by Maumene, has been denied
by several chemists who repeated the process (action of potassium permanganate on ammonium oxalate) a.nd obtained negative results.
Bromo-sulphide of carbon has been discovered by Carl Hell and Fr.
Urech. It is obtained by the direct action of bromine on carbon disulphide, and forms small brilliant prismatic crystals having the composition 02S3Br5.
Rose's fusible alloy has been prepared by W. Spring by subjecting the
constituents (lead, bismuth, and tin) in their proper proportion, to enormous pressure. Wood's alloy, melting at 650 O. can be obtained in a
similar manner. The pressure employed was 7,500 atmospheres.
Metallic uranium, according to Zimmermann, forms a silver-whitet
omewhat malleable metal, very hard, but scratched by steel. It has
a peci:fic gravity of 18.7. It burns with brilliant light and scintillation , forming a bulky oxide. It is slowly attacked by warm nitric
acid and by ulphuric acid, and readily di olves in hydrochloric.
The Royal Society awarded the Davy medal (in duplicate) to D. Meu-
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delejeff and to Lothar Meyer for their discovery of the periodic relations
of the atomic weights. This has drawn out a protest from John A. R. ,
Newlands, of London, who claims priority in the publication of the periodic law, and who produces evidences of his assertion. (Chem. News,
46, 278.)
The French Academy of Sciences offer the new Volta prize of 50,000
francs to the author of the discovery which shall enabJe electricity to
be applied economically in one of the following directions: as a source
of heat, of, light, of chemical action, of mechanical power; as a means
of the transmission of intelligence, or of the treatment of disease.
Competition is open until June 30, 1887, to scientific men of all nations,
and the award will be decided in December, 1887.
The German Chemical Society is in a very flourishing condition. At
the close of 1882 it numbered 2,527 members, of whom 16 are honorary
and 263 associate members. The Bericlite, published annually by the
society, forms one of the most important of chemical journals; the two
volumes issued in 1881 comprise over 3,000 pages, and the volumes for
1882 attain about the same size. The total income of the society for
1882 amounted to 56,247 marks, and the expenses for the same period
were 44,6~7 marks.
Necrology.-During the year 1882 the deaths of many eminent chemists were recorded. Among them may be mentioned: Dr. John W.
Draper, of New York; Dr. Henry Draper, of New York; Prof. Will- .
iam B. Rogers, of Boston; Dr. John Stenhouse, of Manchester; Prof.
Rudolph Bottger, of Frankfort; Dr. Ludwig Feder, of Munich; Prof•
.A. Popoff, of Warsaw; Prof. Friedrich Wohler, of Gottingen.

MINERALOGY.
BY EDWARD

S. DAN.A.,

ProjeBBor in Yale College, New Haven, Contt,,

The following pages contain a summary of the progress of Mineralogy
during the years of 1881 and 1882. The attempt has been made to give
as complete a statement as possible, in the allotted space, of the recent
advances made in the different departments of the science. Especial
attention is devoted to the mineralogical discoveries in America. In
presenting the subject, the recent contributions to general mineralogical bibliography are first mentioned; then follows a general statement
of work done in crystallography and physical mineralogy; following
this is given an account of recent investigations on the chemical side
of the 'subject; next comes a somewhat particular statement of discoveries of new localities of minerals ; and finally descriptions are
given of the new species added to the science.
1. GENERAL WORKS ON MINERA.l,OGY,

The most important of the recent additions to the works on general
mineralogy is the eleventh edition of the Elemente der Mineralogie of
Naumann, edited by Zirkel. Since the publication of the first' edition
in 1846, Naumann's Mineralogy has been the standard work in Germany; and the later editions have more thoroughly established its
position. Since the death of the author in 1873, the work has been
continued by Zirkel, and two editions have been published under his
editorship; the tenth in 1877, and the eleventh in 1881. The fundamental changes ·introduced by him in the classificatio}l ~f species and
other respects have brought the work more into harmony with modern
views. Of the large number of other mineralogical books recently published in the German tongue, the majority are of an elementary character. The Lehrbuch der Mineralogie, by Tschermak, however, deserves
especial mention, because of the clear and satisfactory manner in which
the physical portion of the subject is treated; the descriptive part is,
however, rather meager and inadequate. It is stated that an English
translation is soon to appear; and if so, it will doubtless meet with a
good reception.
An addition to the list of English mineralogical text-books has been
made by Bauerman in his Text Book of Systematic Mineralogy. The
533
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first volume, the only one thus far published, is devoted to the theoretical portion of the subject, leaving the description of species for another
volume. The work has many excellent features, and it is worthy of note
that it is the first important contribution to mineralogical treatises published in England since the Mineralogy of Greg and Lettsom in 1858.
The second edition of Groth's Tabellarische Uebersicht der Mineralien,
&c., published in 1882, is a work of more importance than might appear
at a first glance. It professes to be only a system of tables giving a
statement of the crystalline system and chemical composition of each
species, designed especially for the use of the student in the lectureroom; but in the discussion of the chemical formulas of the species,
many new points are brought out, and in their classification, the relation of the species, especially on the chemical side, has been developed
with an unusual clearness. The book is consequently a real contribution to the development of the science.
A third appendix to the fifth edition of Dana's System of Mineralogy
has been recently published (April, 1882), covering the period from 1875
to 1882. It is comprehensive in its scope, and gives full descriptions of
the species announced as new, and also references to all mineralogical
memoirs and articles, large and small, which have appeared during the
seven years mentioned, with a brief mention of the contents of the more
important. Some idea may be formed of the amount of mineralogical work
done in recent times from the fact that this appendix covers 134 large
octavo pages in small type; and also of the zeal for naming "new species"
from the fact that 300 new names are here included.
Among mineralogical works of a more local character is to be mentioned
first, the continuation of the Materialien zur Mineralogie Russlands by
Kokscharof, of which great work the eighth volume is now completed.
The monographs of the crystalline form of the species contained in these
volumes are models of accurate, careful work. The third edition of the
Mineralogia, by Domeyko, is also an important work. It was published
in 1879, and a first appendix to it appeared in 1881. This work gives a
complete account of the present state of the mineralogy of Chili and the
neighboring countries of South America. Although far removed from
the great centers of science, Professor Domeyko has carried on his work
for many years with great zeal, and his labors have done much to make
known the remarkable mineral riches of the countries in which he is
·interested. Another important work is that on the minerals of New
South Wales, by A. Liversidge, which covers 140 pages.
Among work of a more special character is to be mentioned the
&ammlung von Mikrophotographieen, &c., by Cohen, which gives on a
serie of quarto plates excellent photographs of the various points of
interest involved in the microscopical study of minerals and rock ; ome
of the e are the inclu ions in crystallized minerals, the phenomena of
abnormal double refraction, figures produced by etching, the kinds of
cleavage and tructure, and so on. The execution of these plate leave
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nothing to be desired, and they will be of great assistance to those who
are either studying or teaching this branch of mineralogy. Thus far
four numbers of this work have appeared.
This seems to be the proper place to mention the Skt?tch of the Progress of American Mineralogy by Prof. G. J. Brush, d~Jivered as the presidential address before the Montreal meeting of the American Association for the Advancement' of Science, in August, 1882. This address
gives an interesting and valuable account of the development of the
science of mineralogy in America, commencing from its earliest beginning with the formation of the "American Mineralogical Society," in
. 1798.. The great ignorance of the science which characterized the early
years of this century is shown, and then the successive steps are pointed
out which have gradually led up to the advanced p~sition of mineralogy
in this country at the present time. As typical of the work done and.
the workers engaged in it, sketches are given of four leading mineralogists: Dr. Archibald Bruce, who founded the American Mineralogical
Journal; Col. George Gibbs, whose collections made abroad afforded a.
great stimulus to the development of the science at home ; Prof. Parker
Cleaveland, author of -the most valuable work for the time, 'an Elemen.tar,r Treatise on Mineralogy and Geology; and Prof. Benjamin Silliman,
· of Yale College, who established the American Journal of Science. ,

f

2.

ORYST.A.LLOGR.A.PHY .A.ND PHYSIO.AL MINER.A.LOGY .

.Among the recent general treatises devoted to crystallography and
physical mineralogy, those of Tscherm ak and Bauerman have already been
alluded to. In addition to these the Geornetrische Krystallographie by Liebisch is to be mentioned. It devotes nearly 500octavo pages to the development of the subject, and accomplishes this with system and thoroughness. Rammelsberg has published the first volum~ (615 pp.) of a new
€dition of his Handbuch der krystallographisch-physikalischen Chemie, a
work which is a valuable auxiliary to the study of minerals, although
discussing the crystalline form of artificial compounds. The Btereographische Projection of Reusch will be a help to those studying the system
of mineralogy based upon it.
A noteworthy advance fo the methods of research in physical mineralogy has been made through the introduction of a solution. of mer<;uric iodide in potassium iodide as a means of determining the specific
gravity of minerals, and also of separating different minerals when mixed ·
together in the form of small fragments. The solution, called the Sonstadt solution, because proposed by E. Sonstadt in 1873, has a high
specific gravity, attaining at a maximum about 3.2, so that a fragment
-of :fluorite floats in it. This specific gravity can be varied almost indefinitely by the gradual addition of water, so that it may be used to
determine the specific gravity of any mineral not heavier than the limit
mentioned; all that is necessary being to Qbtain the weight of a known
v olume of the liquid in which the mineral in question just floats. The
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solution is even more useful for the separation of two or more nerals
when mixed together in the form of small fragments, the solution being
graded by successive dilution so that in succession one constituent after
another of tbemixtur~ sinks and is removed while the others ~oat. This
method of procedure is much used in connection with the s tudy of the
minerals in· rocks, and for the development of it science is especia.Uy ·
indebted to Thoulet and Goldschmidt. Another soluti7n of similar
properties bas been proposed by D. Klein; this is best made, as he states,
from the boro-tungstate of cadmium, and may be obtained with a specific
gravity up to 3.6. Breon bas obtained remarkable results from a liquid
obtained by fusing lead chloride and zinc chloride together at about
400° C. A liquid with a specific gravity above 7.5 bas been obtained,
and although the practical use of such a liquid is not very convenient,
Breqn has been able with it to separate as many as twelve constituent
minerals from a sample of sand; he has also used it for minerals as
heavy as wolfram.
In optical mineralogy the subject which bas attracted most attention
during the period under consideration, as indeed for the few years preceding it, is the cause of the so-called "optical anomalies" of crystals.
Since the time of Brewster it has been well known that many species
exhibit in polarized light optical phenomena not in,accordance with their
apparent geometrical form; for example, that alum, :fluorite, the diamond,
and other species show double refraction, while their crystalline form is
apparently isometric. La,t er investigations have largely increased the
list of crystallized minerals exhibiting these "optical anomalies," as they
have been called, and various explanatiorn:; have been offered for them .
.At present there may be said to be two opposed theories, both having
strong supporters, and the weight of evidence is hardly sufficient to
make it possible to decide finally between them.
In the view of Mallard, first advanced in 1876, the apparent symmetry
exhibited bythe crystals of the species under discussion, which show optical anomalies, is only pseudo-symmetry; the optical properties observed
belong inherently to the molecular structure of the individual parts of the
crystal; and the external crystalline form observed is really due to the
grouping; or twinning, of several simple crystals, each of a lower grade of
symmetry than that which the complex whole so formed simulates. For
example, according to this view, an apparent isometric cube may in fact be
made up of six four-sided pyramids, each optically uni axial, and united so
that their bases form the sides of the cube and their vertices are grouped
at the center. Similarly, an apparent regular octahedron may be wade
up of eight nniaxial triangular pyramids; or, still more generally, a hexoctahedron of garnet may be composed of forty-eight triangular pyramid , each optically biaxial, and four together forming a p eudo-rbombic
P ramid. The theory of Mallard bas been warmly upported by Bertr nd; and the labor of the French mineralogists in general, including Des loizeaux, have increa ed largely the list of so-called p eudo1
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isometric, pseudo-tetragonal, pseudo-hexagonal, &c., species. The most
common typical species-under the systems of high grade of symmetry
have thus been thrown over into systems of lower symmetry; the list
includes such species as garnet, fluorite, analcite, apophyllite, rutile,
zircon, beryl, apatite, and so on.
Opposed to the theory of Mallard is that advanced by Marbach and
Reuseh, and developed by Klocke, Klein, Ben Sande, and other mineralogists, which explains the "optical anomalies" by reference to the
state of molecular tension existing within the crystal a1nd produced
during its growth. According to this view, the apparent geometrical
form of the crystal represents its true symmetry, and the optical properties observed which are at variance with it do not belong inherently
to the substance of the crystal, but have been produced by secondary
causes. Klocke bas applied this theory to alum, Klein to boracite and
garnet, and Ben Sande to analcite and perofskite, but the full explanation would require an amount of detailed description inconsistent with
the space allotted for this summary.
As between the two theories, it may be said that while pseudosymmetry has a real existence-twins of orthorhombic species, aragonite, for example, often imitating hexagonal forms-still the weight of
argument seems to be in favor of referring the phenomena observed to
secondary causes, so that it is not yet necessary to call garnet a triclinic
species. On the other hand, although the extreme view of Mallard
may not be accepted, it is beyond question true that the result of the
accurate crystallographic and optical investigations of the past few
years has been to show that many crystals really belong to systems of a
lower grade of symmetry than that to which they have been previously
referred. It is impossible at present to s:t"y how far this may be carried.
'.rhe number of minerals to whose crystalline form and optical properties
especial attention has been directed in the past two years is so large
that they can ot be even enumerated here.
One explanation for the great amount of study that has been devoted
to the questions above mentioned, and for the interest which they have
excited, is to be found in the fact that recent years have brought great
improvements in the instruments for the investigation of both the form
and optical properties of crystals. The microscope of Rosenbusch, since
1876 much used in the study of rock-sections, has been improved so as
to be suitable for the optical study of minute cFystals. A microscope
especially adapted for this purpose has been devised by Bertrand in
Paris, and in his hands, as also those of Des Cloizeaux, it has given accurate results in very many cases where the earlier instruments would
have yielded nothing. Improvements have also been made in the
polariscope and other similar instruments. New methods have been
introduced for the determination of the indices of refraction of crystallized minerals; the most recent is that employed by Bauer, in which
he oµtains the desired values by calculation from the measured distances
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between the black rings of the axial interference :figures seen in monochromatic converging polarized light; he has applied this method to
muscovite and more recently to the uniaxial mineral brucite.
3. CHEMICAL MINERALOGY.

In the direction of chemical mineralogy the most important advances
that have been made are in the artificial formation of minerals. This
is a subject to which the French mineralogists and chemists have especially devoted themselves, and the results they have atta~ned are
most remarkable. Some of the more recent achievements in this line
are the making of analcite, leucite, gaylussite, opal, wurtzite, scorodite,
&c. It would not be appropriate to discuss here the methods employed
in these or similar cases, but attention may properly be.called to a work
on the subject by Fouque and Levy entitled Synthese des Mineraux et
des Roches. These authors have already themselves performed some of
the most important of the synthetic experiments, and they have now
published a volume·of 420 pages octavo, in which all previous results
are brought together. The work is admirably constructed, giving a
summary of the methods employed, a discussion of the principles involved, as well as of the value of the synthetic method, and further, a
statement of the artificial production of the individual. species, with full
references to previous experimenters and observers. This valuable work
cannot but act as a stimulus to further the development of a most important branch of.mineralogy, which has a wide bearing not only upon
this science itself, but beyon~, upon geology and chemistry.
The analytical method has also, as of old, been followed most industriously in the past two years, and the result bas been to settle the
composition of some minerals in cases where it has long heen doubtful,
,and to throw light on many obscure points. .Among the many cases
coming under this bead may be mentioned the work of Penfield on
am blygonite, in which he shows that the many varieties of the species
all conform to the same general formula, although differing in the amount
of fluorine and water they contain, the latter increa:sing as the former
diminishes. He explains this variation by assuming that hydroxyl
comes in to relllace the :fluorine to a greater or less exteut. The same
chemist has also settled the doubtful composition of monazite. Early
analyses showed the presence of a considerable amount of thorium, wbi]e
ome later ones have afforded no thorium at all. Penfield ha proved
that the mineral is a simple phosphate of the metals of the cerium
group, the thorium being due to admixed thorite. He analyzed sample of monazite from different .American localitie , and showed that
while all afforded thorium in widely different amount , the ilica present al o in each ca e wa sufficient to unite with the thorium; moreover, thin ection howed the exi tence of a foreign mineral which
g latinized with acids. The doubtful relations of the mineral of the
er ·olit group have been made clear by the chemical work of Brandl
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and the crystallographical work of Groth. The species thomsenolite
and pachnolite, which have often been confounded, are shown to be
distinct both in form and in composition. Cathrein has examined the
minerals called leucoxene and titanomorphite, both of which are alteration minerals of titanic iron or of rutile, and has shown that they are
really i<lentical with the common mineral titanite. It will be remembered that Lasaulx attempted to set up titanomorphite as an independent
species on the ground · that it was simply a _new calcium titanate, but
the analysis of Bettendorff, on which the conclusion was based, is shown
to have been inaccurate.
The gaseous inclusions in smoky quartz, especially that of Branchville, have been studied microscopically by the late Dr. Hawes, and
chemically by Prof. A. W. Wright. W. E. Hidden has also described
large fluid cavities in the quartz of North Carolina. The Branchville
quartz is shown to be exceptionally rich in cavities with liquid carbon
dioxide, so much so that a thin fragment broken off by a tap of a ham,mer
separates with explosive force, and a fragment held in the flame of a
Bunsen burner flies to pieces with great violence. The analysis of these .
gases by Wright has proved the presence, besides the carbon dioxide,
of nitrogen, sulphureted hydrogen, ammonia, sulphur dioxide, and fluorine.
Bamberger bas shown that the picranalcite of Bechi, supposed to be ,
a distinct mineral, is_ordinary analcite, containing only a trace of magnesia. H. Sjogren has proved the presenc~ of both chondrodite (monoclinic) and humite (orthorhombic) in Sweden, and he has attempted
to establish the chemical composition of these two closely related species, as also of the third species of the group, called clinohumite. It
will be remembered that these are equivalents of Scacchi's three types '
of Vesu vian humite: type I= humite, type Il= chondrodite, and type
III= clinohumite.
The chemical composition of the zinc silicate, calamine, has been
established by Fook. He shows that it r emains unchanged at 340°
C., and loses its water only at a red heat; the water consequently
is not to be regarded as water of crystallization, but the true formula is
H2 Zn2 Si 05, it being thus a basic silicate with an oxygen ratio of 3 : 2 like
andalusite. A similar change had already been · made earlier in the
method of viewing the composition of the copper silicate dioptase.
Dr. Genth has published some new observations bearing upon the
subject of the alteration of corundum, a subject to which he devoted an
extended and important memoir in 1873. Some of the cases noted by
him are: (1) Corundum altered tospinel. At the Carter mine, Madison \
County, North Carolina, corundum is found in white and pink crystals ,
and in irregular grayish-white or white cleavage masses enveloping a '.
variety of a delicate pink color ; this corundum is often more or less !
completely changed to a massive greenish black spine! of a fine granular ·
structure, but rarely showing octahedral crystals in the compact mass.
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The corundum of Shimersville, Pa., is also in part altered to spiuel. (2)
Corundum altered to zoisite. A new locality is mentioned in Towns
County, Georgia. (3)Altered to feldspar and mica(darnourite). At .Presley mine, Haywood County, North Carolina, feldspar and mica ha,ve
been observed as alteration products of corundum ; the larger crystals
of the latter mineral are of a grayish-blue color and contain patches of
a white, cleavable feldspar often surrounded by mica. In other cases a
small nucleus of the original mineral is surrounded by an aureole of delicate sub:fibrous mica. One crystal of muscovite contained in the center
remnants of a smooth bluish-gray cleavable corundum; another mass
resembled a c~arse granite, consisting of albite, muscovite, and scattered
remnants of grayish-blue corundum. At Belts' Bridge, Iredell County,
North Carolina, large crystals of corundum one foot in diameter occur
which are more or less completely altered to mica, though they also
contain radiati~g masses of black tourmaline. From the mica-schists
near Bradford, Coosa County, Alabama, fine hexagonal crystals have
been obtained, consisting of a central part of corundum of a brown or
bronze color, inclosing grains of menaccanite, and surrounding this is
a perfect ring of subfibrom1 greenish-white mica; other crystals are almost entirely altered, often being flattened out and so forming nodules
in the mica-schist; the mica is sometimes scaly, sometimes very finegrained and compact. Flattened nodules of mica, inclosing a nucleus of
corundum, also occur at the Haskell mine, Macon County, North Carolina. Various new localities are also g·iven of (4) corundum altered to
margarite. From Shoup's Ford, Burke County, North Carolina, specimens showing (5) the alteration to fibrolite have been obtained; they
consist of brown corundum with a thin shell of fine :fibrous radiating
white fibrolite. Corundum altered (6) to cyanite has been noted from
Statesville, Iredell County, North Carolina; the specimen consisted of
a nucleus of pink corundum with pale blue cyanite c_rystallized about it
and presumably having resulted from its alteration ; in another specimen from Wilkes County, North Carolina, thecyanite was still further
altered to mica.
Notes of work by students in the laboratory of the University of
Virginia, recently published as a continuation of a series commenced
several years since, contain some points of interest. An analysis is
r given of the allanite from Bedford County, Virginia, by Page, the results of which are remarkable as showing the presence of over 50 per
cent. of the oxides of the cerium metals; analyses are also given of the
belvite recently discovererl. near Amelia Court-House, Virginia (see
beyond), of inimetite from N evaua, a sulph-antimonite of copper and zinc,
near bournonite, from Park County, Colorado; of fergusonite, samarskite
orthite from North Carolina; of metallic iron found in small flattened
cale in the alluvial washings of Brush Creek, Montgomery County,
Virginia, of nati\'e palladium gold, containing 8.2 per cent. palladium
from Taguaril, near Subara, Minas Geraes, Brazil.
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An important memoir, containing the result of numerous· chemical
analyses on the sodalite-syenite and the associated minerals of the Tunugd·
liar:fik and Kangerdluarsuk fiords of Southern Greenland, has been published by J. Lorenzen, of Copenhagen. The chief constituents of the
rock area greenish-white fe]dspar, arfvedsonite (andregirite) andsodalite;
there also occur eU:dialyte, nephelite. lepidolite, renigmatite, and a new
mineral called steenstrupine (see beyond); also at one spot ilvaite with
calcite; and :finally some zeolites, in particular analcite and natrolite.
Analyses are given of most of the minerals mentioned. It is especially
interesting to note that the association _of minerals is ' nearly ident_ical
with that observed in the syenite 6f Langesunds fiord of Southern Norway.
4. DISCOVERY OF NEW MINERAL LOCALITIES.

Not the least important advance in general mineralogy is to be found
in the discovery of new mineral localites. Great progress has been
made in this direction, particul~rly in the western part of the United
States, where the recent development of gold and silver mines has
brought to light much that is, of very great interest.I Of general statements of .American mineral regions are to be mentioned the following
works: '11he mineral8 anr7 mineral fotialities of North Carolina, by F. A.
Genth and W. C. Kerr, wub ~.ores oy W. E. Hidden; The second report
of the State mineralogist of California, by H. G. Hanks; Notes on the
mineralogy of Missouri, by .Alexander V. Leonhard; Biennial report of the
State geologist of the State of Colorado, by J. Alden Smith. Similar memoirs in regard to foreign regions are that by Schmidt on the zinc deposits at Wiesloch in Baden, and by Cohen on the minerals of the region
about Heidelberg.
In the south western Territories of New Mexico and Arizona important
. mineralogical discoveries have been made. For example, in Arizona,
Silliman has called attention to the occurrence of the hitherto very
rare mineral vanadinite in beautiful crystals, often of a ruby-red color,
in Yuma County, at the Bamburg, Princess, and Red Cloud mines; also
of fine wulfenite at the last-mention~d mine; further of crocoite and
other chromium minerals, with yellow vanadinite, at several mines in the
Vulture district; of jarosite from the Vulture mine; of thenardite, in
large deposits from the Rio Verde, in Maricopa County. W. P. Blake
has described beautiful vanadinite with mimetite, wulfenite, &c., from
the Castle Dome mines, Yuma County. · Various interesting copper
minerals have been obtained from the Copper Queen mine, Pinal County;
crystallized silver, argentite, &c., from the Silver King mine; beautiful
dioptase, almost equal to that from the Kirghese steppes, from near
Clifton. The ancient \urquoise locality at Mount Chalchuitl, New Mexico, has been recently investigated and good specimens obtained. In
Oregon considerable deposits of a hydrous nickel silicate aJlied to
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garnierite have b~en discovered in Douglas County. The rare mineral wurtzite has been identified at the original Butte mine, Montana.
Onofrite has been.d.iscovered at Marysvale, Southern Utah, by Newberry, and described by Brush. Native lead with minium has been
described by W. P. Blake as occurring in the midst of masses of galena,
at the Jay Gould mine, Alturas County, Idaho; the ~etallic lead is in
small rounded masses or grains from one-eighth to one-quarter of an
inch in diameter, also in irregular reniform bunches weighing an ounce
or more; the red oxide forms a coating in the native metal. The same
author mentions the occurrence of orpiment and realgar in a thin bed
in the horizontal sedimentary formations underlying lava in the Coyote
district, Iron County, Utah.
The minerals of Colorado have been studied by Cross and Hillebrand,
by Konig, by M. W. Iles, and others. The first-mentioned authors have
given a complete description with analyses of the zeolites of Table Mountain, near Golden; they have also d~escribed the occurrence of phenacite,
of topaz, of zircon, and of several minerals of the cryolite group in the
Pike's Peak region. Alaskaite, beegerite, ilesite; are new minerals
from Oolorado, descriptions of which are given on a subsequent page.
Konig has described jarosite, from Chaffee County.
In the Southern States W. E. Hidden has continued his investigations near Stony Point, Alexand~r County. "\;orth Carolina, and has
brought to light many most interesting anrl valuable minerals. The
beautiful emerald-green variety of spodumene, called hiddenite, has been
found in fine prismatic crystals, and of a size and dearness affording
gems which are highly valued. The same locality has afforded splendid
emeralds in crystals up to 10 inches in length; they are not often clear
enough for use in jewelry, but in size and beauty of color they are unique
among mineralogical specimens. Splendent rutiles, highly modified and
brilliantly polished quartz crystals accompany the emeralds, also fine
monazite, allanite, and other species. Monazite has been obtained from
the gold washings at Brindletown and elsewhere, also in situ fyom several
localities in the same State. Another interesting locality is that near
.Amelia Court-House, Amelia County, Virginia. This has afforded large
crystals of microlite, up to several pounds in weight. It will be remembered that the original crystals of the mineral from Massachusetts were
extremely minute, and to them the name given was approi,riate, as it is
not to those from Virginia. There also occur fine columbite, monazite
in large masses, orthite, the rare mineral helvite, and other more common pecies.
In Maine topaz has been found in fine crystals, sometimes very large,
though paringly, at Stoneham, as first pointed out by G. F. Kunz, with
triplite and columbite. Norway has yielded triphylit:e (lithiophilite) and
cbry oberyl. From Peru, triphylite, columbite, and spodumene have
been obtain d. It is also worthy of mention that the famous tourmaline
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locality, at Paris, has been reopened and has offered some more good
specimens.
· The many minerals occurring in the diabase dike at Deerfield, Mass., ,
have been exhaustively studied and described by Emerson.
Middletown, Conn., has afforded at Pelton's quarry a few specimens
of monazite and samarskite.
De Kalb, N. Y., has yielded interesting crystals of white tourmaline.
In Canada the locality at Eganville, Renfrew County, Ontario, has
continued to yield fine specimens; among these are gigantic crystals of
apatite and titanite, also large twin crystals of zircon, which are unique
for the species. From Hull, ·Quebec, fine colorless garnets have been
obtained. Samarskite has been found in the township of Brassard,
Berthi'e r County, Quebec. Lazulite has been analyzed by Hoffmann
from Churchill River, Keewatin district.
In regard to new mineral discoveries outside of the United States
and Canada, it is unnecessary to speak in detail. Attention -may be
called to the discovery of vanadates, vanadinite, descloizite, &c., in the
Argentine Republic; to the description by Silliman of a mountain of
martite, the Cerro de Mercado of Mexico. The ancient 'mines recently
reopened at Laurium, Greece, have afforded, besides the commoner zinc
species, also adamite, cabrecite, and several new species mentfoned .
later.
The rare mineral danburite, long known only in imperfect imbedded
crystals from Danbury, Conn., afterward (1880) found in large and fine
crystals, often transparent, at Russell, N. Y., has now been discovered
on the Skopi, Switzerland. The discovery of this borosilicate is worthy
of note; the crystals are small, quite clear, and have the same remarkable resemblance to topaz characteristic of ·the crystals from Russell;
the composition is identical with that of the American mineral. The
hydrous carbonate of alumina, called dawsonite by Harrington, from
specimens found at Montreal, has been identified in Tuscany. A remarkable variety of tourmaline containing chromium has been described
from the Urals. Euclase · and phenacite have been obtained from the
Alps. Beautiful blue opals are now brought from Queensland; their
occurrence has been described by Robertson in the Proceedings of the
Philosophical Society of Glasgow for 1881-82.
5. NEW MINERALS.

The following pages contain brief descriptions of the minerals announced as new, during tlie past two years. Only a small portion of
these have characters sufficiently distinct to justify their being accepted
as true new species. 1:he list is arranged in alphabetical order, and the
names of the most clearly defined species are printed in small capitals,
the others italics;
ALASKA.ITE.-A massive mineral with metallic luster and whitish
lead-gray color. It contains sulphur, bismuth, lead, silver, and.copper;

544

SCIENTIFIC RECORD FOR 188'2.

and the chemical formula is analogous to that of miargyrite with biS'muth in the place of antimony. It is described by Konig as occurring intimately mixed with barite, chalcopyrite and tetrahedrite at the
Alaska mine, Poughkeepsie Gulch, Colorado. · Sitberwismuthglanz is a.
name given by Rammelsberg to a closely related mineral from Morococha, Peru; it contains only sulphur, bismuth, and silver.
ANNERODITE.-A mineral occurring in prismatic crystals closely resembling columbite in habit and in angles. It has a black color and
submetallic luster. In composition it is very near samarskite, and the
describer, Brogger, regard8 it as bearing the same relation to columbite
which samarskite bears to tantalite, found in a pegmatite vein at A.nnerod, near Moss, Norway.
Arctolite. -A mineral of doubtful character, only interesting because
of its source, H vitholm near Spitzbergen. The name indicates that it
comes from the Arctic. It has the prismatic angle of the amphibole,
while in composition it appears to be near prehnite. The describer is
Professor Blomstrand of Lund, Sweden.
Balvraidite.-A name given by Heddie to a supposed homogeneous
substance, having a saccbaroidal structure and pale purplish-brown
color, which was found in the granular limestone of Balvraid, Invernessshire, Scotland. An analysis makes it a hydrous silicate containing alumina, iron sesquioxide, lime, magnesia, and alkalies. It has not yet been
shown to be a distinct mineral.
BEEGERITE.-Occurs in elongated isometric crystals, also massive,
with a brilliant metallic luster and gray color. In composition it is a
sulpho-bismuthite of lead. It is de~cribed by Konig as occurring at
tJ!P Baltic Lode, near Grant P. 0., Park County, Colorado, and is
named for Mr. Hermann Beeger of Denver.
Bergamaskite.-A variety of amphibole remarkable because containing almost no magnesia. It is described by Lucchetti as occurring in
quartzose hornblende-porphyry at Monte Altino, province of Bergamo,
Italy.
Berlauite.-A name given by Schrauf to a chloritic substance filling
cavities between granite and serpentine, found in the serpentine region
near Budweis, Southern Bohemia. It is near other members of the
vermiculite group, but has not yet been shown to be a distinct mineral.
Brackebuschite. -A hydrous vanadate of lead, containing small
amounts of iron, manganese, and copper; related to descloizite. It
occurs in small prismatic crystals of a black color, with other vanadium mineral~ in the State of Cordoba, Argentine Republic. Named
by Doring after Dr. Brackebusch of Buenos Ayres.
Bunsenin.-See below under krennerite.
0HALCOMENITE. -Occurs in bright blue monoclinic crystals, and
er talline cru t . In compo ition it is a hydrous selenite of copper.
The de cribers, Des Cloizeaux and Damour, speak of it as found with
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various selenides of silver, copper, and lead from the Cerro de Cacheutal
Mendoza, Argentine Republic; it has resulted from the alteration of
these minerals.
Oobaltomenite.-According to Bertrand this is a cobalt selenite from
Cacheuta, in the Argentine Republic. It occurs in minute rose-red crystrals, resembling erythrite in appearance.
Oossyrite.-A mineral near amphibole in form, but triclinic in form
and having a prismatic angle (cleavage) of only 114°. In composition
it approaches some very ferruginous amphiboles. Described by FoerRtner as found imbedded in the liparite lavas of the island of Pantellaria
(ancient name Cossyra).
Oraigtonite.-A name given by Heddie to a blue-black substance
forming dendritic stains on red granite, in the quarry of Craigton, Hill
of Fare, Aberdeenshire, Scotland. An analysis gave ·alumina, iron
sesquioxide, manganese protoxide, magnesia, and alkalies. It is not a
mineral, and the name deserves no recognition.
Oyprusite.-A supposed new iron sulphate of doubtful character; described by Reinsch. It occurs in larger quantities in an impure condition incrusting the side of a hill in the western part of Cyprus. It is
soft, chalk-like in consistency, and of a yellowish color.
Destinezite.-Announced by Forir and J orissen as a new iron phosphate related to delvauxite, but not yet fully described. It is from the
ampelite of Argenteau, Belgium, and occurs in yellowish-white, nodular
masses of earthy aspect.
Douglasite.-A hydrous chloride of potassium and iron from the salt
mines of Douglass hall, Germany; described by Ochsenius and Precht.
It seems t,o be essentially the same as the Vesuvian mineral called .
erythrosiderite by Scacchi.
Dumortier·ite.-A silicate of alumina occurring in prismatic crystals
of a light blue color, also in fibrous forms im bedded in blocks of gneiss
at Chaponost near Lyons, France. N ~med for the paleontologist, M.
Eugene Dumortier.
Edmonsonite.-A compound of nickel and iron identified by Flight in
the meteoric iron of Melbourne, Australia, and regarded as a new and
distinct mineral.
Ellonite.-A name attached by Heddle to a pale yellow unctuous powder from the gneiss of Ellon, Aberdeenshire, Scotland. It is an impure
hydrous silicate of magnesia, not a distinct mineral.
Enophite.-A name given by Schrauf to a chloritic variety of serpentine, related to the hallite of Cooke. The specimens analyzed were
from the serpentine region of Southern Bohemia, near Bud weis.
Erilite.-A name given by H. C. Lewis to minute acicular crystals
occurring as inclusions in quartz from Herkimer County, New York.
Their chemical nature was not determined; there is every probability
that they belong to some well-known species. _
Erythrozincite.-A mineral occurring, according to Damour, in thin
H. Mis. 26--35
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crystalline plates in the lapis lazuli from Siberia. They have a re<il color,
and chemically contain sulphur, zinc, and manganese. Des Cloizeaux,
on the basis of an optical examination, regards it as probably a manganesian variety of wurtzite.
Gunnisonite.-.A. name given by Clark13 and Perry to a supposed new
mineral from near Gunnison, Colo. The substance examined was massive and had a deep purple color. It contains calcium :fluoride, silica,
lime, alumina, &c., and is probably either an altered or a very impure
:fluorite. It is not a distinct mineral.
• Hieratite.-According to Cossa, a potassium :fluo-silicate. It forms
with lamellre of boracic acid stalactitic concretions of a grayish color
and gener:ally spongy texture. The concretions contain also selen-sulphur, arsenic sulphide, and the alums of potassium, cresium, rubidium,
and, in small quantities, thallium. From the fumaroles of the crater of
Vulcano (Greek name Hiera), one of the Lipari Islands.
Hydrobiotite.-.A. name used by Lewis for a hydrated biotite; also
employed, with a slightly different meaning, by Schrauf, in his description of the serpentine minerals of Budweis, Southern Bohemia.
ILESITE.-A hydrous sulphate of manganese chiefly, with also zinc
and iron. The mineral occurs in loosely adherent crystalline aggregates,
of a white color, and bitter, astringent taste. It is readily soluble in
water. Occurs in a siliceous gangue, with sulphides of iron and zmc,
in Hall Valley, Park County, Colorado. Named after Dr. M. W. Iles,
of Lead ville.
Kelyphite.-.A. gray serpentinous subst~nce coating crystals of pyrope
from Kremze, near Budweis, Southern Bohemia. The name is given,
but without sufficient reason, by Schrauf.
KENTR0LITE.-A silicate of manganese and lead, occurring in dark
reddish-brown crystals. The crystals are minute, and often grouped
in sheaf-like forms, resembling stilbite (the name is from the Greek
u•,rrpov, spike). Described by vom Rath and Damour as coming from
Southern Chili.
KRENNERITE.-A rare telluride of gold from Nagyag, Transylvania;
it contains also a little silver and copper. It occurs in vertically
striated prismatic crystals, silver-white to brass-yellow in color, and
with brilliant metallic luster. It was :first named Bunsenin by Krenner,
but afterwards more completely described by vom Rath under the
name Krennerite, because the former name already belonged to another
sp cie .
Lautite.-Described by Frenzel as a new mineral containing sulphur,
~r enic, copper, and silver; from Lauta, near Marien berg, Saxony.
ince shown by W eisbach to be a mixture of metallic arsenic with a
mineral related to tennantite; the name, consequently, is to be di C3rded.
Le11nilite.- name given by Schrauf to a sub tance from Bud we·
ohemia, produced by alteration, which i& near thQ vermiculite of
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Lenni, Pennsylvania, described by Cooke. Schrauf writes the name
Lernilite, which, however, is a mistake in orthography for the form
above given.
Leucochalcite.-A white mineral, with silky luster, occurring in slender, needle-like crystals. It is essentially a hydrous arsenate of copper,
having a composition analogous to that_ of the phosphate tagilite. Described by Sandberger and Petersen as from the Wilhelmine mine in
the Spessart, Germany.
Manganbrucite.-A manganesian variety of brucite, occurring, according to -Igelstrom, in granular form with hausmannite and other ro.anganese mmerals at the Jakobsberg, Sweden. It is massive, shows no
cleavage, and has a honey-yellow to brownish-red color, though perhaps
originally nearly colorless.
MEL.A.N0TEKITE.-A. silicate of iron sesquioxide and lead, apparently
related in composition to the manganese lead silicate called kentrolite
("see above). It occurs massive, with two cleavages; it has a metallic
to resinous luster, and black or blackish-gray color. It is found with
native lead, and intimately mixed with magnetite and yellow garnet at
the remarkable mines at Langban, in Wermland, Sweden. The same
locality has previously furnished two other lead silicates called hyalotekite and ganomalite. The name melanotekite, given by Lindstrom,
is from µfJ.ar;, black, and ·njxrni, to melt.
Mol:ybdomenite.-A. lead selenite, named by Bertrand, from µoJ.u.fJodr;,
lead, and µ1v7J, moon. It occurs in thin, transparent crystalline lamellre,
white or slightly greenish, with vitreous luster. Obtained with other
selenium minerals from Cacheuta, Argentine Republic.
MoNETITE.-A. mineral from the guano of the islands of Moneta and
Mona, West Indies, described by C. U. Shepard, sr. It occurs in minute triclinic crystals, confusedly aggregated, of a white or pale yellowish color. It is intimately mixed with gypsum. An analysis, by C. U.
Shepard, jr., shows that it contains lime, phosphoric acid, and water,
and making the hydrogen basic, it is an orthophosphate.
MoNITE.-A.nother guano mineral, associated with the above monetite, and named after the other island, Mona. It is intimately associated
with monetite, and occurs in an uncrystalline, earthy, slightly coherent
form, of a snow-white color. · In composition it-is a calcium orthophosphate, with one molecule of water.
Nitrobarite.-Groth has described crystals of native barium nitrate
from Chili. They are in apparent octahedrons, formed of the plus and
minus tetrahedrons; also in twins; the crystals are colorless. The
name nitrobarite was suggested by H. C. Lewis.
Nocerine.-According to a preliminary note by Scacchi, a double :fluoride of calcium and magnesium, occurring in white acicular crystals in
volcanic born bs in the tufa of Nocera.
Parachlorite and protocklorite.-General terms used by Schrauf for
certain groups of chloritic substances produced by alteration.
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Phytocollite.-A black gelatinous hydrocarbon, closely related to
dopplerite, first described by T. Cooper, later by H. C. Lewis~ who attached the above name (from i:puruY, xoUa, or plant-jelly). It was found
in a stratum of muck under a peat-bed at Scranton, Pa. When first obtained it was jelly-like in consistency, but on exposure it became
tougher and elastic, like India rubber, and when quite dry it was hard
and brittle ; in the latter condition it burns with a yellow flame.
Plinthite.-A name given by Heddie to a substance of a deep red color
and greasy or dull luster, forming layers in amygdaloid, from Quiraing, in
Skye. It is an impure hydrous ferruginous silicate of alumina. There
is no excuse for attaching a new name in such a case.
Rezbanyite.-According to Frenzel, a new sulpho-bismuthite of lead
from Rezbanya, Hungary. It is a massive mineral, of metallic luster
and light lead-gray color. It occurs intimately mixed with chalcopyrite
and calcite, also im bedded in quartz.
Rosterite.-A variety of beryl, occurring in short prismatic to tabul~r,
doubly-terminated crystals of a pale rose-red color. It differs somewhat
from the ordinary kinds in optical characters and in composition, but
is not to be regarded as distinct. From the· island o;f Elba; _described
by G. Grattarola.
Schneebergite.-A mineral of doubtful relations, occurring in transparent isometric crystals of vitreous to adamantine luster and honey-yellow
color. It contains principally lime and antimony, but its exact chemical composition is unknown. Described by A. Brezina; from Schneeberg,
Tyrol.
Schuchardtite.-A name given by Schrauf to the so-called chrysopraserde, from Glaserndorf, Silesia.
Semseyite.-Briefly described by Krenner as occurring in gray metallic ·crystals at Felsobanya, Hungary. It contains sulphur, antimony,
and lead, and is said to be related to plagionite.
Serpier-ite.-Occurs in minute tabular crystals, often grouped int.o
tufted forms. The color is greenish blue. The crystalline form has
been described by Des Oloizeaux, but its exact chemical composition
is unknown. Damour states it to be a basic sulphate of copper and zinc.
It is from the ancient mines, recently re-opened, at Laurium, Greece.
Siderophyllite.-A black mica from near'Pike's Peak, Colo., described
by H. C. Lewis. It is near biotite, but is remarkable as containing 25½
per cent. of iron protoxide, and almost no magnesia.
SiUciophite.-A heterogeneous substance, high in silica, produced by
the continued alteration of serpentine (derived from chrysolite) near
Bud wei , Bohemia. The name was given by Schrauf. It is not a mineral.
teenstrupine.-A. mineral described by Lorenzen, from the soda1ite
Y nite of Greenland. It occur massive and indi tinctly cry talliz d, p rhap in rhombohedrons, of a brown color; it is a ociated
with 1 pidolite and regirite. Chemically contain chi fly silica, th oxide
j
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of the rare metals cerium, lanthanum, didymium, thorium; also iroµ,
·
lime, soda, &c.
Talktriplite.-A phosphate of iron and manganese protoxides, of lime
and magnesia, perhaps to be regat'ded as a triplite, peculiar in cont'aining lime and magnesia. It occurs in small transparent grains of a yellow or yellowish-red color, together with lazulite, svanbergite, and other
phosphates, at the Horrsjoberg, in Wermland, Sweden. Described by L.
I. Igelstrom.
Tritochorite.-A vanadate of lead, copper, and zinc, related to eusynchite, described by Frenzel as from Mexico or South America. · It is a
massive mineral, with :fibrous-columnar structure, and blackish or yellowish-brown color.
Tyreeite.-A name given' by Heddle to the solµble portion (in sulphuric acid) of a small amount of red mud obtained as a residue after
dissolving 150 pounds of the carnelian marble of Tyree, Scotland, in
hydrochloric acid. The author has given many names to bad minerals,
but this is the worst case ·of all.
Uranopilite.-According to Weisbach a hydrous silicate of lime and
uranium, forming a lemon-yellow ocherous substance, at Johanngeorgenstadt, Saxony. The material analyzed was so i~pure.that th~ existence
of a new mineral is yet to be proved.
Uranothallite.-A hydrous carbonate of uranium and lime, occurring
in confused aggregates of sis kin-green color at J oachimsthal ; the form;
according to Schrauf, approximates to that of aragonite. The sa.r;ne
mineral was earlier analyzed by Lindacker and partially described by
Vogl.
Uranothorite.-A variety of thorite remarkable as containing 10 per
cent. of uranium oxide. The·single specimen found was massive, had a
dark-red col01, and resinous to subvitreous luster. It is described by
P. Collier as,from the Champlain iron region of New York, but the exact
locality is unknown.
ZIN CAL UMINITE.-~<\. mineral occurring in thin hexagonal plates of
a white or slightly bluish color. It is a hydrous sulphate of zinc and
alumina. It is described by Bertrand and Damour from the zinc mines ·
of Laurium, Greece.
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BOTANY.
By Prof.

WILLIAM

G.

FARLOW.

The greatest activity has been shown this year in the departments of
vegetable physiology and anatomy and publications describing new species of phrenogams and fungi, while comparatively few works have appeared relating to algre and higher cryptogams.
VEG~T.A.BLE .A.N.A.TOMY.

Strasburger has published two important papers on the structure of
the cell. In his Theilungsvorgang der Zellkerne he describes and figures
the minqte changes which the cell-nucleus undergoes during division,
and finally concludes that the division of the cell does not arise primarily from the division of the nucleus, but rather that the changes which
tend to bring about cell-division are the exciting cause of the division
of the nucleus itself. In his second paper, Bau und Wachsthum der Zellhaute, he treats not only pf the formation and thickening of the cell-wall,
but also of the growth of starch grains, the molecular structure of organized structures, the function of th'e nucleus, and several other points.
Many of tb.e facts which have' hitherto been explained by the the-0ry of
intussusception Strasburger now believes can be better explained by
the apposition theory. He is confirmed in his previous view that the .
nucleus plays an active part in the formation of protoplasm, since, if we
except the sieve-cells, the nucleus is of all the living parts of a cell the
most persistent part. Tangl has published a paper on the division of
the nucleus and the cell in the formation of the pollen in Hemerocallis
fulva, and the Bot. Zeitung has a paper by Zalewski on the di vision of
the nucleus in the mother cells of the pollen in some Liliacem. In the
last-named journal is also a pa.p er by Zacharias, in which he gives a ·detailed statement of the opinions of different writers on the chemical
nature of the different parts of the n·u cleus and a critical review of the
terminology of the parts of the nucleus. The chemical character of
protoplasm has been studied by Loew, Bokorny, and Reinke in papers
in the Bot. Zeitung and elsewhere, but the complications of the subject
can hardly be followed except by persons thoroughly versed in chemistry.
Two important papers have appeared from Schwendener-die Schutzscheide und ihre V erstarkungen and Scheitelwachsthum der Phanerogamen
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Wiirzeln. In the first-named paper he discusses the formation and
thickening of the protective sheath and its adaptation to climate ~nd
locality; in the second he states that as a rule there are groups of
scbeitel cells in phamogamic roots, four being a frequent number, although in Heleocharis palustris there is a single cell, and he denies tha.t
in the root there is a distinct plerom in the sense the word was used
by Hanstein. A new structure, which he calls the coleorhiza, has been
described in the young roots of Eucalyptus by Briosi. The development
of the hoftuepfel in Coniferm has been the subject of a controversy between Sanio and Russow in the Oentralblatt. Russow's original paper
appeared at Dorpat, in 1881, and this paper is ·the subject of a sharp
criticism by Sanio, to which Russow replied. The Annales des Sciences
contains French translations of the papers of Russow and Janczewski
on the structure and development of sieve-cells, which have been mentioned by us in reports for previous years. The Annales also contains
papers by Trecul on large spiral cells in the parenchyma of the leaves
of Crinum; by l\fangin on the development of spiral cells, and on the
origin of adventive roots' in Monocotyledons; and a paper by Vesque
on the possibility of characterizing species by means of their histological structure, followed by another paper in which he applies this
principle to the Oapparidacere, and shows that the species and groups
classified on an histological basis correspond closely to those formed
in the usual manner from morphological characters. In his Anatomie
der Baumrinden, J osepl;l. Mreller describes the anatomical structure of
the bark of 392 different species of plants. In the third part of his
Beitrage zur Morphologie des Blattes, Goebel treats of the arrangement
of the stamens in certain flowers. Under the title of Beitrage zur
allgemeinen Morphologie der Pflanzen, Fr. Schmitz gives to the botanical
world miscellaneous matter left by Hanstein, who at the time of his
death contemplated writing an extensive work on general morphology.
On the subject of vegetable embryology should be mentioned Ludwig
Koch's Entwickelung des Samens von Monotropa hypopitys, in the Bot.
Zeitung; Guignard's Recherches sur le sac embryonnaire des Phanerogames
angiospermes; Treub's Notes sur l'embryo, le sac embryonnaire et l'ovule,
in which the species specially studied were Peristylus grandis and Avicennia officinalis; and Bower's "Germination and Embryogeny of Gnetum Gnemon," in Quart. Journ. Micros. There has also a,p peared a work
in Dani h by N. Wille, on the Development of the Embryo in Ruppia rostellata and Zannichellia palustris.
VEGETABLE PHYSIOLOGY.

The principal general work on physiology which has appeared thi ·
year is Vorlesungen iiber Pflanzen-Physiologie, by Sachs. The author
state in the beginning that he has given up the intention of publishing a fifth edition of hi Handbuch, and that the present work i , to a
certain extent, a sub titute for a new edition of that work. The sub-
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ject is presented in the form of twenty-two lectures. The first eleven
treat of the physiological organography of the organs of vegetation ;
the next two lectures treat of the general vital conditions and properties of plants; and the remainder of the book is devoted to the subject
of nutrition, which will be continued in the next volume. The second
part of Detmer's System der Pflanzen-Physiologie, published in Scbenk's
Bandbuch, is devoted to the physiology of growth. The continuation
of Van Tiegbem's work, Traite de Botanique, contains a large amount of
information on physiological subjects.
The subject of the action of light on plants and the relations of
chlorophyl to the plant economy has not occupied the attention of
botanists to the same extent that it did during 1881, although several
papers have appeared this year on the subject. Dr. Adolph Hansen,
in his doctorate thesis at Wiirzburg, called in question the correctness
of the views of Pringsheim on the nature of hypochlorin and its relation to cblorophyl, and his paper was published at l;Jeipsic this year.
Pringsheim in coris~quence addressed a circular to the philosophical
faculty of the University of Wiirzburg in support of his views, and this
circular, which. is of a personal character, was embodied by him in an
article on Ohlorophyllfunction und Lichtwirkung in der Pflanze, published
in Pringsheim's Jahrbuch. The paper includes a summary of the views
of botanists up to the present day on the subject of assimilation.
Arthur Meyer, in the Bot. Zeitung, has a paper on the nature of what
Pringsheim calls hypochlorin-crystals, and another in the Oentralblatt on
chlorophyl-grains, starch-builders, and chromatophors. A summary
of recent works on the nature and function of chlorophyll is given by
Bonnier in the .Annales des Sciences. Pringsheim's Jahrbuch contains
a lengthy paper on plant respiration by Godlewski. Schirnper bas a
paper on Gestalten der Starkebilner und Farbkorper in the Oentralblatt.
The accuracy of Darwin's views on the action of the root-tip, advanced
in his "Power of .Movement in Plants," had been called in question by
Wiesner, and this year two pupils of Wiesner, Burgerstein and Tornaschek, have published articles on the sensitiveness of the root-tip, in
which they agree with Wiesner in believing that there is no intrinsic
power in the tip by means of which it tends to grow away from an object
pressi'.ng against it. Kirchner, on the other band, in studying the same
subject, thinks that the conclusions of Darwin are correct. A paper by
Darwin, was presented in March, before the Linnean Society, on the
"Action of carbonate of ammonia on the roots of certain plants." In Euphorbia peplus a cloud of fine granules is formed in the root-cells, even
when the carbonate is dissolved 1 part to 10,000 of water. In Cyclamen
the roots are turned green by the carbonate. At the same time Darwin
also presented a paper on the "Influence of the carbonate of ammonia
on cblorophyl bodies." Dr. Emil Detlefsen, in a paper on what Darwin
has called the "brain function" of the root, in the Proceedings of the
Wirtzburg Laboratory, concludes that the whole of the growing part of
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the root, and not merely the tip, in consequence of unequally distributed
moisture, bends in the direction of the greater moisture.
Sachs, in his second paper on Stoff und Form der Pflanzenorgane, takes
occasion to criticise sharply the statements of Vochting in his Organbiulung im Pflanzenreich. Detlefsen in the Wirtzburg Proceedings offers a mechanical explanation of the excentric thickenings of woody
stems and roots, and Kny has also published an elaborate paper on ~he
thickening of woody axes and its dependence on .,external influences.
In the second volume of Schenk's Handbuch, Haberlandt has a treatise
on the Physiologischen Leistungen der Pflanzengewebe, which is an elaboration of the ·subject of the physiological significance of the different
histological systems of plants from the point of view first adopted by
Schwendener in his Mekanische Princip des Monocotyledones Baues.
Cunningham, in the Quart. Journ. Micros., and Gardiner, in the Proc.
Royal Soc., state that by means of reagents which contract the protoplasm in contractile organs, especially in the pulvinus of the petioles
of the sensitive plant, there is a direct communication of the protoplasm
of adjacent cells through pits in tlie cell walls. .
rhe relations of plants to insects and the contrivances for cross-fertilization in different species have been studied by a number of botanists,
including several in this country. Hermann Miiller has a third part of
his Weitere Beobachtungen ilber Befruchtung der Blumen diirch Insecten, in
which the arrangements for crossing in a considerable number of species
are given in detail, and also a paper on the "Relation of the Honey-bee
to Flowers," in which he-states that the bee assists not only in the crossing
of insectivorous but also of anemophilous flowers. In the Bot. Zeitung,
Miiller describes the biological significance of the arrangements for
crossing in Eremurus spectabilis. In a paper in the Proc. Nat. Hist.
Soc. of Boston, by Trelease, on the "Structures which favor cross-fertilization in several plants," he explains the arrangements for fertilization in
several obscure cases which have not been hitherto well studied by botanists, more particularly in the Ericacem and Proteacem. Trelease also
has a paper in Am. Naturalist, on the ''Heterogony of Oxalis violacea,"
and in the Bot. Gazette is a discussion by Trelease and A. F. Frerste as to
the character of the dichogamy in Umbelliferm. The .Am. Naturalist has
a paper by J.E. Todd on the flowers of Solanum rostratum and Cassia
chammcrista with reference to cross-fertilization. F. Ludwig, in Kosmos,
hints that in Philodendron bipinna,tifidum fertilization may be aided by
nails. The subject of caprification is treated in an elaborate paper by
Solms-Laubach; and inKosmos Fritz Miiller, under the title of Oaprificus
und Feigenbaum, gives the results of his ob-s ervations on the fertility of
:fig tree in Brazil. "Insectivorous plants" are described by Schimper in
the Bot. Zeitung, the species observed belonging to the genera Sarracenia, Drosera, and Utricularia.
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FERMENTS AND BA.CTERI.A..

Most of the very numerous papers on bacteria have treated the subject from a purely medical point of view. Of those having also a botanical interest the most important are two papers by Robert Koch. The
first paper, Ueber Tuberculose, published in the Berlin Medicin. Woclwnschrift, contains a description of a new Bacillus, . which is shown ·by
means of inoculations to be the cause of tuberculous disease, which ·,
Koch shows to be contagious rather than hereditary. The second paper,
Ueber die Milzbrandimpfung, is a pamphlet published in reply to the
address delivered by Pasteur at Geneva, in -September, before the international hygienic congress. In his address Pasteur replied to the
strictures upon his work made by Koch in the Mittheil. aus dem Kaiserlich. Gesundheitsamte, issued in 1881. The reply of Koch is important from a botanical point of view, because, while criticising the inaccuracy of some of Pasteur's investigations, he admits that it is possij)le
by means of cultures to produce a harmless form of Bacillus fr?m a .
pathogenic form; in other words, he admits in the present paper what
he denied in his paper in the Gesundheitsamte, viz, the possibility of
changing the pathogenic character of a fungu,s like Bacillus anthracis
by changing its conditions of growth', and thus practically acknowledges
the truth of the view upheld by Pasteur, Naegeli, and Buchner. The
practical method of producing a harmless Bacillus. for vaccination
from a pathogenic Bacillus may hereafter be considered as at least possible, even if the method at present pursued by Pasteur is not altogether satisfactory. In the Proc. Roy. Soc., Dr. W. Roberts states that
• he collected in glass globes tlie air expired by patients suffering with
phthisic and found constantly bacterial forms.
The Oomptes Rendus contains several references to pathogenic bacteria.
Pasteur presented a report on the results of ,inoculation for splenic
fev-er in 85,000 cases, showing the reduced percentage of death in consequence of the inoculation. Pasteur, in conjunction with Chamberland, Raux, ~nd Thuillier, reports on the nouveaux faits pour servir a
la connaissance de la rage, and Strauss and Chamberland report their observations on cobayas, which seem to show that, contrary to the hitherto
accepted opinion, the '' bacteridie charbonneuse" can be transmitted
from the mother to the fretus. Ri~hard describes an oscillarioid parasite which is found in the_blood corpuscles in malaria. A pathogenic
Schizophyte of the hog is described by Detmers in the Am: Naturalist.
In a paper read before the Munich Academy Buchner discusses · the
experimental production of the splenic fever contagion, and gives an
account of the method used by him to transform the infectious into the
harmless form, which consists principally in allowing 'the bacillus to
grow in the presence of an abundance of free oxygen. Naegeli, in a
paper, Zur Umwandlung der Spaltpilzformen, emphasizes the fact that
the species of bacteria cannot be distinguished by their form, but can
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only be determined by long and careful observations on their action
under different physiological and chemical conditions.
Zopf studi:•d the development of several filamentous forms of Schizomycetes and Schizophytm, and in his work, Zur Morphologie der Spaltpflanzen, as well as in a preliminary communication in the Botanisches
Centralblatt, advances the view that forms commonly regarded as :filamentous · may have a micrococcus, a bacterium, a leptothrix, a, spirillum, and in some cases even a spirochffite condition, and he gives full
accounts of the different transformations in Oladothrix, Orenothrix, and
several other genera.
Dr. T. W . .Engelmann has studied the relations of bacteria to light
and air, and comes to the conclusion that bacteria collect in heaps
where there is a development of oxygen, and he also describes in Pfliiger's Archiv a new species, Bacterium photometricum, found in the
Rhine, in which he studied the action of light, and found that it did
not act momentarily, but produced an after effect, which be terms photokinetic induction. In the Oentralblatt, Haberkorn has a paper on the
"Genesis, Morphology, and Properties of Pathogenic Bacteria," in which
be maintains the polymorphic nature of these organisms. The Bacteria is
the subject of a paper in the .Eleventh Report Illinois Industrial University, by Prof. T. J. Burrill. It is a summary of the known species of
schizophytes, preceded by an introrluction on the nature and effects of
bacteria. He gives full descriptions of Micrococcus amylonovus, pear
blight, M. toxicatus found in the poison dogwood, and M. insectorum
found in the digestive organs of chin.ch bugs.
Two important papers relating to the action of species of Saccharomyces in fermentation have appeared during the year. In the reports of the
Carlsberg Laboratory, Hansen gives an account of the organisms found
in the air at different seasons near Carlsberg, especially those which
can develop in beer wort. He found that Dematium pullulans could
invert sugar to some extent, and states that Saccharomyces pastorianus-.is
a dangerous organism in breweries on account of the rapidity with
which it produces alcoholic fermentation and the ease with which it
produces its endospores, while it gives a disagreeable, bitter taste to the
beer in which it is found. In Oomptes Rendus, Gayon has ·a report on
the action of some molds in alcoholic fermentation. Some, as several
species of Mucor, produce a fermentation in glucose, but are not able
to invert cane ugar, so that in substances like molasses they can be
u ed a a mean of separating cane sugar from other sugars. Edward
Kern has di covered a new ferment, which be calls Diaspora caucasica,
in a fermented liquor known as kepbir, formed from milk in tbe Canca u . Ferments et maladies, by .E. Duclaux, is a good general statement
of the action of ferment of Saccharomycetes and Schizomycetes, both from
a chemical and pathological standpoint.
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TH.A.LLOPHYTES.

Fungi.-Papers describing new species of fungi have been excessively
numerous, but those relating to their development have not been. so
numerous as usual. Of developmental works mention should first be
made of W oronin's beautifully illustrated Beitriige zur Kenntniss der
Ustilagineen, which forms the :fifth part of De Bary and Woronin's Beitriige zur Morphologie und Physiologie der Pilze. The greater part of·
this paper is devoted to the development of Tuburcinia trientalis; and
at the end is a classification of the genera of Ustilaginem. The Bot.
Zeitung has a paper by Fisch on the "Development of Ascomycetes," in
which the principal genera studied were Polystigma, Xylaria, and Claniceps. In the first-named genus Fisch found spermatia and trichogyues
resembling those found by Stahl in Oollema, but no sexuality could be dfacovered in the two last-named genera. In Grevillea and the Gardener's
Chronicle Plowright gives an account of bis experiments on the Hetermcis,m of Uredinem, in which he confirms the views of continental mycologists as to the connection between several forms, and shows further
that the teleutospotes of Puccinia graminis may be made to grow dirrctly
on wheat without the intervention of an recidium. The act of fertilization
in Achlya and Saprolegnia was treated by Pringsheim in a paper read
before the Berlin Academy. He differs with De Bary in regard to the
apogamic character of some of the species of the genera named above,
and thinks that there is really a fertilization which may be accomplished
by means of motile masses of protoplasm, which he calls spermamrebreZopf, in a communication in the Bot. Centralblatt states his belief that
the spermamrebre of P:ringsheim are really paraRites. The parasites of
Saprolegnim are described by Alfred Fischer in Pringsheim's J ahrb·uch.
Relating to·the fungi of this country should be mentioned two papers
by Peck in the Torry Bulletin: "Fungi in Wrong Genera," where it is
shown that Mitruta inplata Schw. is a new genus of Basidiomycetes; and
an "Imperfectly described Phalloid." New species of fungi are de·scribed ,by Peck· and Ellis in the Bulletin, the Bot. Gazette, and Am. Natura,list, and a new Polyporus is described in the Bot. Ga-.zette by A. P.
Morgan. Michel·ia contains descriptions by Saccardo of more than a
hundred species of American fungi, most of which are new.
The most extensive descriptive .work .which bas appeare.d during the
year is the Sylloge Fungorum of Saccardo, the first part of which forms
a large volume, including the Perisporiacem and a part of the Sphaeri~:wece. New British fungi have been described by Berkeley and Broome
in Ann. and Mag. Nat. Hist., and by Cooke in G·revillea. In the lastnamed journal is a "Monograph of British Hypomyces," by Plowrigbt.
Cooke's "Illustrations of British Fungi" has been continued through
several parts. The first volume of Rabenborst's Krypotogamen Flora has
been continued during the year, completing the Uredinece and including
a large part of the Hymenomycetes. Michelia contains papers on the
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Fungi Gallwi and Fungi Veneti by Saccardo, who has, jn addition,
issued parts 28 to 32 of his Fungi Italici IJelineati. In Hedwigia are
-descriptions of new .Ascomycetes by Rehm, and new Sorda.rire by Oudemans. Bainier, in his Etude sur les Mucorinees, describes several new
species of that order, and Blytt describes a new species of MyxomyCetes, Olastoderma De Baryanum. The development of the sclerotium of
Peziza sclerotiorum has been published by Mattirolo in the Giorn. Bot.
Schrreter has notes on the genus Physoderma in the Bericht Schles.
Gesellsch. Fungi rom South America have been described by Speggazzini; from Australia by Cooke, and from the Cape of Good Hope by
Ka.Ichbrenner, the last two of which appeared in Grevillea. The Revue
Mycologique contains numerous notices of fungi by Roumeguere, including notes on the species included in Fungi Gallici Exsiccati, which has
reached the "24th century."
Of works relating to the diseases of plants caused by fungi should
be mentioned R. Hartig's Lehrbuch der Baumkrankheiten. Michelia
contains an elaborate article by Penzig, Funghi .Agrumicoli, in which
he describes all the species of fungi known by him to be parasitic on
di:fferen t species of Citrus. The diseases of grape-vines have been
treated by Millardet, Thuemen, and Comes. In his paper on Pourridie
et Phylloxera, Mill~rdet ascribes the rotting of vines at first attacked
by Phylloxera to the growth of Rhyzomorpha fragilis, whose action
on the roots and young stems he describes and figures. Thuemen
ascribes the origin of the rotting of the roots to the moisture in the
ground. Comes considers what is known in Italy as the Mal Nero to
be a gummy degeneration like similar diseases in the .Amygdalece.
Prillieux, in the Comptes Rendus, describes the change produced in
grapes by mildew. Marshall Ward presented to the Linnrean Society
the results of his later observations on the coffee-leaf disease, giving
still stronger reasons than before for considering the fungus Hemileia
vastatrix to belong to the Uredinere. Prillieux regards the rot of
grapes as caused primarily by Peronospora viticola, and states that
Plwma u·vicola follows, but is not the cause of the disease. He also
notes the occurrence of disease of beets in France caused by Peronospora Schachtii. Of wor ka relating to disease in animals caused by
plants of a higher grade than bacteria, we should mention the .Actino'1lll!Jlwsis des Jtfenschen, in which Ponfick describes and figures a species of
.Actinomyces, which attacks primarily the lower jaw in man, causing a
di ease similar to one already known to occ-ur in cattle. The diseases
produced by the growth of species of .Aspergillus is the subject of a
paper by L. Lichtheim, in the Berlin Klinische Wochen&chrift.
Algce.-Among the more important works on the development and
general structure of alg~ should be mentione.d the Ohromatoplwren der
A.lg,n. by Fr. Schmitz, in which he gives an account of the morphology
and development of the colored body in the cells of algre. These
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bodies, which contain nuclei, to which he gives the name of pyrenoids,
are always derived from some previously existing chromatophor and
are not formed from the protoplasm proper. The Nuovo Giornale Bot.
Ital. contains an important continuation of Borzi's "Morphology and
Biology of the Phycochromacem," in which m~ny new facts of the growth
and reproduction of that group are prought forward. The paper of Zopf
on Spaltpflanzen, previously mentioned under the head of "Bacteria,"
also contains an account of the development of certain Phycochromacem,
in which he finds that the filamentous species have also a glreeocapsoid
condition. Pringsheim's J ahrbuch contains a lengthy article by, Berthold, Beitrage zur Morphologie und Physiologie der Meeresalgen, relating
principally to the development of the frond. Rostafinski, in a paper on
H.'lfdrurus und seine Verwandschaft, gives an account of the development
of that genus and a detailed synonymy of the species H. penicillatus.
Relating to the marine species of the United States, we would mention a description of a new genus, Phmosaccion, and some new species
by Farlow; "Notes on New England Algrn," by F. S. Collins; and'' Note
on .A.rthrocladia villosa" by .A.. B. Hervey; all in the Bulletin of the Torrey Club. "Fresh Water .A.lgrn of the United States" have alsp been
described in the Bulletin by Wolle.~
The paper by .A.gardh, Til A.lgernes Systematik, isan illustrated account
of a number of new species and genera, most of which belong to the
Ohordariacem and Dictyotacem. The eighth monograph of the Flora and
Fauna of the bay of Naples is by Berthold, and includes the Bangiacem,
in which he gives an account of the reproduction by antheridia, and
procarps resembling those already known in other Floridem, although of
a more simple type. Of the second part of Rabenhorst's KryptogamenFlora, including the marine algoo by Hauck, the earlier numbers appeared at the end of the year, and include the lower orders of Floridem.
Hauck has also described a curious new genus, Marchisettia. .A. species
of alga, Oladophora ophiophila, growing on a reptile, Herpetion, from
Bangkok, has been described by Magnus. New .A.retie marine algoo have ·
been described by M. Foslie, and algoo from Patagonia and the Argentine
Republic have been described by Nordstedt in Bot. Notiser. In the Botanische Zeitung are articles by Fr. Schmitz and Just on Phyllosiphon
arisari, a singular parasite on the leaves of Arisarum in Italy, whose place
among algre is doubtful, and Schmitz is inclined to place it in fungi.
A new work by M. C. Cooke, on British Fresh- Water A. lgce, bas appeared, the three parts already issued this year including the Palmellacem, Protococcacem Volvocinem, and Zygnemace<Z. The Pediastra and
Palmellacere of the regjon of Stockholm have been described in a paper
by Lagerheim. "The Development and Systematic Position of Vampyrella" is the subject of an illustrated paper by Klein, in the Bot. Oentralblatt. Parts 9 and 10 of Wiltrock and N ordstedt's A.lgea Scandinavicm appeared during this year, tog-3ther with an inde:x: to the ten parts
already published.
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A. number of descriptive papers on diatoms have appeared. Cleve
and Moller described a large number of species from Northern Sib_eria,
collected by the Vega Expedition ; Reinhard described the diatoms of
the White Sea; Cleve and Jentzsch, species from North Germany,
and Juhlin-Dannfelt, species from the Baltic. Of Schmidt's Atlas de·r
IJiatomeenkunde parts 19 and 20 have appeared, and of Van Heurck's
IJiatomees de Belgique, part 5, including the Orypto-Raphidem. T~e Am.
Micros. Journ. contains two articles on the motion of diatoms by H.
Mills and 0. M. Vorce.

Lichens.-The most important work on lichens which has appeared
during the year is Tuckerman's Synopsis of North American Lichens,
part 1, which gives descriptions of all our species of _Parmeliacei, Olodoniei, and Orenogoniei, including 411 species and 46 genera. Minks
has issued a second part of.his Symbo.lce Licheno-Mycologicm. G. Krabbe,
in the Bot. Zeitung, has an article on the apothecia of certain lichens,
belonging principally to the genera Bmomyces and Oladonia, -and :fiuds
that the formation of the apothecia is entirely a vegetative process, as
he was unable in the genera studied to find ascogonia and trichogyn~s,
as had been observed in Oollema by Stahl. Additions to the lichen
flora of Europe have been published by Nylander in Flora, which journal also contains the continuation of Arnold's Lichenologische Fragmente; J atta has described Lichens from Southern Italy in the Giorn.
Bot.; JYiiiller, Socotra lichens, collected by Bayley Balfour, in Proc. Roy.
Edin. Soc.; and Crombie, species collected in the East Indies by Maingay, in the Proc. Linn. Soc. The Lichenes Gallici of Roumeguere have
been continued in a fourth part, and Olivier's Herbier des Lichenes de
l'Orne et du Oalvados has been continued through parts 5 and 6. In the
Journ. Linnman Soc., Charles Knight has described a -considerable number of new species from New South Wales .
.A.RCHEGONI.A.T.A..

Oharacem.-The manuscript of the late Alexander Braun bas been
edited by Norstedt, and bas been published in the Abhandl. Akad.,
Berlin, under the title Fragmente einer Monographie der Oharaceen. The
number of species and subspecies described iis 142, including many forms
which had not been previously described. In this country Dr. T. F.
Allen has published two papers : "Observations on some American
Forms of Ohara coronata" in Am. Naturalist; and "Development of
the Cortex in Ohara" in the Torrey Bulletin.
Hepaticm.-But little ha appeared on thi group of plants. Lindb rg' Monographia prcecursoria Peltolepidis, Sauterice, et Clevem, b , ide
treating of the thr e genera ju t named, ha note on ome other .Jfarchantiacem. 1a alongo and Care tia de cribe ome H paticre from the
pennine , in the Giorn Bot. A general ynop is of the Hepaticre of
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Germany, Austria, and Switzerland bas been published by P. Sydow,.
· under the title Die Lebermoose Deutschlands, etc. In the Bot. Gazette
for February, L. M. Underwood gives a list of North American Hepaticre, including 49 genera and 219 species.
Musci.-A number of important papers on Sphagnem should be mentioned. In bis Promotionsprogramm, Lindberg gives an account of
'' European and N ortb American Sphagna," preceded by a short notice
on the general organization ·and development of mosses. In Flora,
Warnstorr" describes some new German Spha,gna, and in the Bot. Oentralblatt, the same writer gives an account of the Sphagna in the royal botanical museum at Berlin. He has also issued a second part of his Sphagnotheka Europea. The Oentralblatt also has a paper, by Limpricht, Zur
Systematik der Tor/moose. Husnot bas published a paper on the same
group, Spha.gnologia Europea. One of the most important papers on
mosses is 0. Mueller's Prodromus Bryologim Argentinicm, the second
part of which appeared this year in Linnma,, and contains descriptions.
of 131 new species: collected principally by Lorentz. The British M_ossflora of Braithwaite has been continued through part 6, which includes
the Dicranacere. In the Proc. Roy. Soc. of Victoria is an "Enumeration
of Australian Mosses," by Mitten. Of other papers on ~osses we would
mention Lindberg's" Observations on Species of Timmia" and Venturi's .
Barbulm rurales, both in the Revue Bryologique; Limpricht's ".,New and
Critical Mosses" in Flora; Fehlner's Moss-Flora of Lower Austria; Goo- ·
bel's Male Inflorescence of Polytrichum, and Lindberg's Families and GenBra oj Swedish and Norwegian Mosses.
Ferns and higher Oryptogams.-Eaton describes some'' New or little
known Ferns of the United States" in the Torrey Bulletin, and in tbe same
journal are "Fern Notes" Nos. 3 and 4, by G. E. Davenport, besides
numerous other short notices of species in new localities from several
contributor~.
Dr. J. H. Mellichamp records the occurrence of Psilotum triquetrum in
Bluffton, S. 0. In the Botanical Gazette, Davenport has some ,~Notes on
Alaska F~rns," and J. G. Lemmon describes a new specirs, Woodsia
Plummerre. The Trans. Saint Louis Academy contains an elaborate paper
by Dr. Engelmann on the Genus Isoetes, with minute descriptions of
North American species and a very full account of their distribution.
An enlarged second edition of Lucien M. Underwood's, Our Native Ferns
and their Allies, contains synoptical descriptions of the American Pteridophyta north of Mexico.
Of papers on exotic ferns there is very little to be said. In the Journ.
Linn. Soc. Baker describes s.ome species, collected by Rev. R. B. Comins,
in the Solomon Islands, and in the J ourn. Bot. the same writer describes
som? ferns from Southern Brazil. The Bot. Oentralblatt has a paper by
Luerssen, Pteridologische Mittheilung, in which he describes some speH. Mis. 26--36
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cies from :Kew Holland and Polynesia. The development of the fruit
of P.ilularia globulifera is discussed by Grebel in the third part of his
.Beitrage zur Entwickelungsgeschichte der Sporangien.
PH.lENOG.A.MS.

Relating to species of this country, we should mention, in the first
fPlace, Gray's Contributions to North American Botanv, which consists of
-two parts. The first gives the results of his studies of Aster and Solidago
1iu t·he older herbaria; the second, entitled Novitice Arizonicce, describes
vrincipally Gamopetalce from Arizona and adjacent regions, including
:several new . genera. In a note two new gentians are described by
Engelmann. In the Bot. Gazette, Professor Gray describes a new species, Parishella Oalifornica,, and at the meeting of the Am. Ass. Adv.
Sci., at Montreal, he delivered an address on the history of the study of
botany in this country. In the Proc. Am. Acad. of Boston, Watson
has published a list of plants from Southwestern Texas and Nor~hern
Mexi~o, consisting principally of Polypetalce collected by Dr. E. Palmer
in 1879-'80, and a "Description of New Species of Plants," chiefly from
the Western Territories. Several important papers by Dr. Engelmann
have appeared in different journals. In the Botanical Gazette are" Notes
-on Western Conifers;" '' Additions to the North American Flora," in·cluding new species of Stellaria, Oampanula., &c.; the "Black-fruited
. -Oratregi," with a description of a new species, 0. brachyacanthaj and
"Some Notes on Yucca." In the Gardener's · Chronicle, Engelmann has
-some notes on P.icea Engelmanni and Pinus pungens. New grasses have
been described by Vasey, specfes of Poa and Stipa from California, in
!3ot, Gaz.: and species from Arizona and California, described in Torr.·
Bull. by F. L. Scribner. Dr. Parry has papers on a new rose, R. minu,tifolia, and on th~ "Fruits of Cucurbita," both in Torr Bulletin. M. S.
Bebb has" Notes on Salix Sitchensis and its Affinities,'' and" Salixflavescens var. Scouleriana," both in Bot. Gazette. "New Species of Compositre" and" New Western Plants" by E. L. Greene, and '' New California Plants" by M. E. Jones, have appeared in the Torr. Bulletin.
The Bulletin also contains "Notes on Hybrid Oaks" by Professor
Meehan and N. L. Britton; "Notes on the Trees of the South we.st"
byH. S. Rusby; "Notes on the White Mountain Flora" by W.W.
Bailey; and a paper on the "Migration of Weeds" by H. W. Ra,venel.
The "Native Trees of the Lower Wabash" are described by Robert
Ridgway in ·the Proc. National llfuseum. The Flora .Peoriana, by Fred.
Brendel, is an account of the plants near Peoria, Ill., published in German at Buda-Pesth.
Excep a continuations of previous work , no very elaborate book
have app ared thi year on exotic floras. Vol. v of Boissier's Flora
Orientalis includes monocotyledons. Hooker' Flora of India ha b en
continu d, and al o the Ioones Plantarum, which bas reached the 4th
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volume of the 3d series. Hooker has also described a new genus of
. rubber-producing plants, Dyera, from the Malay Archipelago. J. G.
Baker has published OontriQutions to the Flora of Central Madagascar,
and he has also described four new Bromeliacem from British Guiana.
G. Maw gives the Life History of a Crocus and" the classification and
geological distribution of the genus. Orepin's monograph of Roses has
been continued, and his Manuel de la Flore de Belgique h~ reached a
fourth edition, while the popular Flora von Deutschland, by Garcke, has
reached a fourteenth edition. Ferd. Mueller's Eucalyptographia and his
Fragmenta Phytographim Australicm have been continued in parts. Spegazzini, who has been t~aveli:og in South America, has made a preliminary report on the flora of Patagonia and Terra del Fuego. New orchids
have been described by Reichenbacli and four new genera of Aroidem
by N. E. We should also notice the appearance af Arcangeli's Oompendio della Flora Italiana; Regel's description of plants in the Reise
ttach Turkestan; a monograph of the European ·Festucem by Edouard
Hackel; the Palmacem of the Flora Brasiliensis by Drude; and Bretschneider's . Botanicon sinicum. Engler's Jahrbucher includes several
important papers on different ·orders discussed from a morphological
point of view, amongst which are Hreck's Morphology and Distribution
of Valerianacem; Krehne's monograph of Lythracem; and Buchenau's
Beitrage zur · Kenntniss .der Butomaceen, A lismaceen, und Juncaginaceen.
With relation to the foliar theory, as shown in the truit of the ·abietinem,
there has been a controversy between Oelakovsky and Eichler, and there
is a review of the subject by Dr. Engelmann in the Am. Journ. Science.
GENEE..A.L.

Under this heading may be mentioned A. P. I)e O~ndolle's 'Origine des
Plantes cultivees, which is a very important contribution to our knowledge
of the origin of useful plants. The second part of .Engler's V ersuch
einer Entwickelungsgeschichte der Pflanzenwelt includes the extra-tropical
regions of _the southern hemisphere and the tropics. Cohn's Die Pflanze
is a series of ,popular essays on various botanical topics, historical, physiological, &c. John Smith has published a Dictionary of Popular Names
of the Plants which furnish the natural and acquired wants of man.

ZOOLO~Y.
By Prof. THEODORE GILL.

INTRODUCTION.

Zoologists continued during the ~ar 1882 the lines of investigation
followed in the past, and the methods of modern science. have been
applied to the investigation of various mooted questions in MorphQlogy
and Taxonomy. Some valuable works .have been published on systematic Zoology, and of these several are worthy of special mention on
account of the completeness with which the classes treated of have been ·
brought up to d2tte. Such are Mr. Saville Kent's "Manual of the Infusoria," Professor Verrill's '~ Report on the Cephalopods of the northeasf;ern coast of America," Mr. G. A. Boulenger's catalogues of the
Batrachia Salientia, Gradientia, and Apoda in- the collection of the
British Museum. On account of the general interest attached to the
groups thus elabo;ated, the results of the investigations recorded in
these volumes are detailed at some lengtl}..
·
· Another subject of popular interest that has received unusual attention the past year is the natural history and es.pecially the n~tural and
artificial propagation of the oysters. Much light has been· thrown on
the life history of that important mollusk, and it can be foreseen that
man may greatly assist nature and thereby benefit himself by due attention to those details which science has shown to be necessary for successful ostreaculture.
·
The line of zoological stations which may be said to have been inaugu- )
rated by the establ_ishment of that at Naples, now so well known, less
than ten years _ago, seems destined soon to girdle the globe.
A station has been established at Sydney, New South Wales, chiefly
through the efforts of Baron Miclucho-Maclay: Among other contributions, the Royal Society of New South Wales has made a grant therefor
of £25.for the year, and assistance is expected from the Royal Society
of Victoria and the Australian Biological Association. The station will
be open to" biologists of the male sex" of all nations on the payment of
a small weekly sum, which is to meet the expenses of service, &c.
The past year may also be considered as memorable for the great mortality that ~ccurred among the marine animals along the shallower part
of a belt "(in 70 to ·150 fathoms) where the southern forms of life and
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higher temperatures (480 to 50°) are found." The cause is supposed to
have originated in March. (See Verrill in A. J. S., (3,) Nov., 1882.)
Questions of nomenclatu:re have received attention from various naturalists as well as scientific bodies. The Zoological Society of France
published a report on Rules applicable to the Nomenclature of Organic
:Beings (Regles applicable a la N ornenclature des )jJtres Organises). Tbs
proposed rules are essentially those which for a long time have regu. lated •.the usage of zoologists, but there are some which have not found
universal acceptance, and some which are of trivial importance. Thus,
it is .r;ecommended that specific names derived from persons should be
nouns in the genitive and with a single i (unless actually used anu
declined otherwise in the Latin language), as in Larnarcki, while those
referring to places should be adjectives, e. g., Nea-Batavus and not
Novre-Hollandire. ::piscretion is IM3rmitted as to the use of capital or
small initials for proper names. Name~ of similar import, as "fluviorum,, fluvialis, and fluviatilis," are negatived for different species of the
same genus; and names once used, but fallen into disuse, cannot be repeated or resurrected for other forms. It is laid down, also, that no
name once published shall ever be discarded on account of its impropriety. Families should invariably have th~ patronymic termination
"idre." (A. J. S., (3,) v. 23, pp. 157-158.)
As in the previous report a partial bibliography of noteworthy memoirs and works relating to different classes of animals is supplied, and
will, it is hoped, prove to be of use to those to whom the voluminoui
bibliographies and Tecords of progress in science are inaccessible. But
it has been a difficult matter to select the titles which might be most
advantageously introduced in a limited report like the present. Articles of a general interest or of special importance as contributing to
throw light on the affinities of certain groups have been given the first
place. Necessarily many very important papers havA not been referred
to and very few descriptive of species have been admitted, and only
when unusual interest attaches to the new species or the groups which
they enlarge.
The compiler desires to make special acknowledgment for most material assistance to the Zoologischer Anzeiger of Professor Carus and to
the Journal of the Royal Microscopical Society.
·
.
The language of the original from which the abstract is compiled is
generally followed as closely as the case will permit, as the advantages
of such a course must be obvious to all on a little reflection. It has,
however, been found nece ary to limit the abstract to the illustration
of the prominent idea un<lerlying the original memoir, and pass by the
proofs and collateral arguments. At the · same time it ha been often
attempted to bring the new di covery into relation with the previous
status of information respecting the group under con ideration. A to
the special di coveries recordetl, they have been generally selected (1)
on account of the modifications the forms considered force on the ys-
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tern; or (2) for the reason that they are or have been-deemed to be of
high taxonomic importance; or (3) because the animals per se · are of
general interest; or :fina.lly (4) because they are of special interest to
the American naturalist. Of course, zoologists cultivating limited
fields of research will find in omissions c·a use for censure, and may urge
that discoveries of inferior importance have been noticed to the exclusion of those better entitled to it. It is freely admitted that this cllarge
may even be justly made; but t.he limits assigned to the record have
been la_rgely exceeded,.-,and the recorder has studied the, needs of themany, rather than of the few. The summary is intended, not for the·
advanced scientific student, but for those who entertain a general interest in zoology or some of the better~known classes.
SYNOPSIS OF ARRANGEMENT.

I. GENERAL ZOOLOGY.
II. PROTOZOANS.-Sporozoa~s; fofusorians.
III. PoRIFERS.-Sponges.
IV. C<ELENTERATES.-Polyps; Acalephs.
V. ECHINODERMS.-Echinoderms.
VI. WORMS.-Dicyemids; Platyhelminths; Nematelminths; Annelids.
VII. ARTHROPODS.-Merostomes ; Crustaceans; Arachnids; Insects.
VIII. MoLLuscoms.-Polyzoans; Brachiopods.
IX. MoLLUSKS.-Concbifers; Gastropods; Cephalopods.
X. PROTO0HORDATES.-Tunicates.
XI. VERTEBRATEs.-Fish-like Vertebrates; Leptocardians; Myzonts; Selachians; Fishes; Amphibians; Reptiles; Birds; 1\famm~ls.•
I. GENERAL ZOOLOGY.
HISTORICAL ZOOLOGY.

Archiv fiir Naturgeschichte. Gegriindet ·von A. F. A. Wiegmann. Fortgesetzt von,
W. F. Erichson. In Verbindnng mit Prof. Dr. R. Leuckart in Leipzig herausgegeben von · Dr. F. H. Troschel, Professor in der Friedrich-Wilhelms-Universitat
zu Bonn. 48. Jahrgang. Berlin, Nicolaische Verlags-Buchhandlung, 1882. (8vo.)
Bibliotheca Historico-naturalis, physico-chemica .et mathematica, oder systematisch
geordnete Uebersicht der in Deutschl:md und dem Auslande auf dem Gebiete der
gesammten Naturwissenschaften, etc. , erschienen~n Biicber. Herausgegeben von
F. Frenkel. xxx1. Jahrg. Got.tingen, Vandenhoeck & Ruprecht, 1882. (8vo.
M. 1.20.)
Zoological (The) Record for 1881, being Vol. xvnr of the Record of Zoological Literature. Edited by Edw. Caldwell Rye. London, Van Voorst, 1882. (8vo.)
Zoologischer Anzeiger. Herausgegeuen von Prof. J. Victor Carus. V, Jahrgang, :
1882. Leipzig, W. Engelmann, 1882. (8vo.)
Zoologischer Jahresbericht fiir 1880. Herausgegeben von der zoologischen Station zu .
Neapel. Redigirt von J. Victor Carus. I. Abth. Allgemeines bis Vermes. II • .
Abt h. Arthropoda.. III. Abt h. Tunic a.ta, Mollusca. IV. Abth. Vertebrata•.
Leipzig, :Engel mann , 1882. (Bvo.)
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DIRECTORY,
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International (The) Scientists' Directory. Containing the Names, Ad<lresses, Sp.ecial
Departments of Study, etc., of Amateur and Professional Naturalists, etc., etc., in
America, Europe, Asin., Africa, and Oceanica. • Compiled by Sam. E. Cassino. Boston, S. E. Cassino & Co, 1882. (8vo. vm, 391 pp.)
SYSTEMATIC ZOOLOGY.

Bert (Paul). Lectures sur l'histoire naturelle des Animaux, suivies d'nn Vocabulaire
des mots techniques employes dans l'ouvrage. Paris, Hachette ' & Co., 1882.
(12mo. 1v, 399 pp., 75 fig., Frcs. 2.)
·
Brehm's Thierleben. Mit 170 Tafeln in Farbendruck, unter Leitung der Zoologen
Dr. Girtan r, Klunzinger, 0. Schmidt und Taschenberg nach dem Leben ausgeidhrt vom Maler ,Olof Winkler. 4 Bd., 8 Heft, [etc.] Vogel. Leipzig, Bibliogr.
Instit., 1881. (8vo. M. 1 each.)
·
Bronn's Klassen nnd Ordnungen des Thierreicbs. 1. Bd. Protozoa, neu bearbeitet
von 0. Biitschli. 10-19. Lief. 2. Bd., Porifera, neu bearbeitet von G. C. J.Vosmaer. 1 Lief. 6. Bd., 3. Abth. Reptilien, von C. K. Hoffmann. 30-35. Lief.
[etc.] Leipzig und Heidelberg, C. F. Winter'sche Verlagshandlung, 1882. (8vo.
M. 1.50 each.)
Claus (C.) Grundziige der Zoologie. 4. Aufl. 2. Bd. 2. Lief. (Schluss.) Marburg,
Elwert, 1882. (8vo. M. 4.)
--Traite de Zoologie. 2. edit. franc trad. sur. la 4. edit. allem. Entierement refondue et considerablement augmentee par G. Moquin-Tandon. Paris, 1882-'83.
(8vo. 1. 2. Fasc.)
Edwards (A. Milne). l'.:lements d'histoire naturelle des Animaux. I. Partie Zoologie
methodique et descriptive. Paris, Masson, 1881. (18mo. 395 pp., 487 fig.)
Hayek (Gustav von). Grofter Handatlas der Naturgeschichte aller drei Reiche. In
12~ Folio-Tafeln ausgefuhrt von S. Czeiger in Wien. 1-4. Lief. Wif)n und Leipzig, Mor. Perles, 1882. (Fol., M. 2 each.)
Koehne (E.) Repetitions-Tafeln fiir den zoologischen Unterricht anhoheren ~ehranstalten. 1. Hft. Wirbelthiere. 3. Aufl. 2. Hft. Wirbellose Thiere. 2. Aufl.
Berlin, H. W. Miiller, 1882. (8vo. a M. 80.)
Leonhardt (Carl). Vergleichende Zoologie idr die Mittel und Oberstufe hoherer
Schulen. Mit 18 lith. Taf. Jena, P. Matthaei, 1883. (Sept., 1882. 8vo, xiv, 330
pp. M. 6.)
.
Leuckart (Rudolf) nnd H. Nitsche. Zoologische Wandtafeln zum Gebrauche an Universitaten und Schulen. 4. Lief. Taf. X-XI. Cassel, :Fischer, 1881. (M. 5.)
Lubarsch (0.) Systematischer Grundriss der Zoologie. 2. Theil. Wirbellose Thiere.
Berlini Hirschw~ld, 1882. (8vo, iv, pp. 135-255. M. 2.)

•

ZOOTOMY,

General.
Ari toteles. On the Parts of Animals. Translated, with Introduction and Notes,
by W. Ogle. London, Paul, 1882. (8vo, 280 pp. 12s. 6d.)

,/

Briihl (C. B.) Zootomie aller Thierklas en ftir Lernende nach Autopsien skizzert.
Lief. 26. Wien, A. Holder, 1882. (4to. M. 4 each.)
Perrier (Edmond). Anatomie et I'hysiologie animales pour l'enseignement de la
Zoologio dans la. cla e <le philosopbie, etc. Avec 328 fig. Paris, Hachette &
o., 1 2. (8vo, xii, 60 pp. Frcs. 8.)
SC'hmidt (Edouard Oscar). Handbuch der vergleichenden Anatornie. Leitfa<lrn beizoolo"i cbon und zootomischbn Vorlesungen, 8. Aufl. Jena, G. Fischer, 1
( ,·o, iY, 327 pp. M. 7.50.)
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Invertebrates.

Brooks (WHliam K.) Handbook of Invertebrate Zoology for Lalloratories and Sea1
6ide Work. Boston, S. E. Cassino, 1882. (8vo, 3!)2 pp.)
EMBRYOLOGY.

Metschnikoff (E.) Vergleichend-embryologische Studien. 3. -Ober die Gastrula
einiger Metazoen. Mit 2 Taf. ZeitBchr f. wiss. Zool., 37. Bd. 2. Hft. pp. 286-313.
Valaoritis (Em.) Die G~nesis des Thier-Eies. Nach der Tode des Verfassersherausgegeben von W. Preyer. Mit 3 Taf. u. 1 Hotzschn. Leipzig, Th. Gueben's Verlag, 1882. (8vo, :K:II, 227 pp. M. 6.)
EVOLUTION •

. Pusey (S. E. B. Bouverie). Permanenc~ and evolution; an Enquiry into the supposed Mutability of Animal Types. London, Kegan Paul, French & Co., 1882.
(8vo.)
Romanes (George J.) The Scientific Evidences of Organic Evolution. London,
MacMillan, 1882. (l~vo, 88 pp., 2B. 6d. Nature Series.)
NOMENCLATURE.

Scudder (Samuel H.) Nomenclu.tor Zoologicus. An alphabetical list of all generic
names that have been employed by naturalists. Part 1. Supplemental.List.
Washington, Govt. Printing Office, 1882. (Svo, xxi, 376 pp. Bull. U.S. Nat.
Mus., No. 19.)
TAXIDERMY.

/

Martin (Ph. L.) Die Praxis derNaturgeschichte. 3 Theile. 3. Th. Naturstudien. 2.
Ilalfte. Allgemeiiler Naturschutz; Einbtirgerung fremder Thiere und Gesundheitspflege gefangener Satigethi0re und Vogel. Bearbeitet von Ph. L. Martin
u. Sohn. Die Pflege gefangener Reptilien und Amphibien nebst Pflege und
Ztichtung der Makropoden. Bearbeitet von Bruno Dtirigen. Weimar, B. F. ,
Voigt, 1882. (8vo;xv, :no, pp. ·M. 5.)
GEOGRAPHICAL DISTRIBUTION.

General.

'

Blanchard (Emile.) Les preu ves de l'effondrei:nent d'un continent austral pendant
l'Age moderne de la Terre. Cornpt. rend. A.cad. Sc., PariB,. t. 94, pp. 386-393.
Thome (Otto Wilhelm). Thier-und Pflanzengeograpbie. Nach der gegen,wartigen Verbreitung der Thiere und Pflanzen, so wie mitRticksicht auf deren Beziehungzum
Menschen · dargestellt.
Mit zahlreichen Voll-und Textbildern in llolzschn.
Stuttgart, Spemann, 1882. (8vo. M. 14, 50.)
A retie RegionB.

Norske (Den) Nordhavs-Expeditio~, 1876-1878. VI. Zoologi. Christia,nia, 1882,
viz:
6. Holothuroidea, by D. C. Danielssen and Johan Koren. 2 titles, 95 pp., 13 pl.
1 map. 1882.
·
7. Annelida, by G. Armauer Hansen. 2 titles, 54 pp., 1 map, 7 pl., 1882.
8. Mollusca. I. Buccinidre, by Herman Friele. 2 titles, 38 pp., 1 map, 6 pl., 188i
North America.

United States Commission of Fish and Fisheries. Part VII. Report of the Commis
sioner for 1879.-A. Inquiry into tbe decrease of food-fishes. B. The propagation of food fishes in the waters of the United States.--'-Washiugton, Govt. Printing Office, 1882. (8vo, liv and 846 pp.; many plates.)

·
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Verrill (A. E.) Notice of the remarkable Marine Fauna occupying the outer banks off
the Southern coast of New England. No. 7; and of some additions to the F:mna.
of Vineyard Sound. Amer. Journ. Sc., (3;) v. 24, p. 360-376.
- -·. Notice of recent additions to the Marine Invertebrata of the North East,ern
coast of America, with descriptions of New Genera and Species, and critical Remarks on others. Part IV. Additions to the Deep-Water Mollusca; taken off
Martha's Vineyard in 1880 and 1881. Proc. U. S. Nat . M11,s., v. 5, pp. 315-343.
E-wnope.

Germany. Vierter Bericht der Commission zur wissenschaftlichen Untersuchung
der deutschen Meere, in Kiel ilir die Jahre 1877-1881. Herausgegeben vol! H. A.
Meyer, K. Mobius, G. Karsten, V. Hensen, A. Engler, 7.-11. Jahrg. 1. Abth.
Berlin, Parey, 1882. (Fol., xix, 184 pp., 15 Taf. M. 25.)
Graeffe (Ed.) Biologische Notizen tiber Seet.biere der Adria. 1. Uber die bei Oxyrhynchen vorkommende Maskirung. Mit 2 Taf. Bollett. Soc. A.driat. Sc. Nat., v. 7.
Fasc. 1, 1882. (11 pp.)
Suez Canal.
Keller (Kour.) Die Fauna im Suez-Kanal und die J?iffusion der mediterranen und
e_rythraischen Thierwelt. Mit 1 Taf. und 1 Karte. Denksch?·. d. schweiz. Ges.
fur d-ie ges. Naturwiss., 28. Bd., (39 pp.)
•
Southern Faunas.

Edwards (Alphonse Milne). Recherches sur la Faune des regions australes. Suite.
Avec 6 pl; Ann. Sc. Nat. Zool., (6,) t. 13, Art. 5 (64 pp.)

II. PROTOZOANS.
GENERAL.

Balbiani (E. G.) Les Organismes Unicellulaires. Les Protozoaires. Le9ons faites
au College de France. Journ. de Microgr., 6. ann.
Blitschli (0.) Protozoa. Neu bearbeitet. 8. Lief. Leipzig, C. F. Winter, 1832.
(Bronn's Klassen nnd Ordnungen Thierreichs.)
Lanessan (J. L. de). Traite deZoologie. Protozoa.ires. Paris, Doin, 1882. (8vo, vii,
336p., 281 fig. Frcs. 10.)
SPECIAL GROUPS.

Infusorians.

Kent (William Saville). "' A Manual of the Infusoria, including a description of all
known Flagellate, Ciliate, and Tentaculiferous Protozoa, British and Foreign, and
an account of the organization and affinities of the Sponges. London, 1880-1882.
(8vo.)
Sporozoans.
Balbiani (K) Les Sporozoaires. Seconde partie du Cou;s d'Embryogenie comparee,
professe au Coll~ge de France pendant le second semestre de 1882. Journ. de Microgr., 6. ann., pp. 281-290; pp. 348-356; pp. 448-457.
Schneider (Aime). Seconde Contribution a l'etude des Gregarines. Avec 1 pl. .1.rch.
Zool. Experim., t. 10, pp. 423-450.

Kent's classification of the Infusorians.

In the report on the progress of zoology during 1881, a notice was
given of" A Manual of the Infu oria," by Mr. W. Saville Kent, con den ed
from the journal of the Royal Microscopical Society : the notice of the
work in that journal not having been entirely comprehensible, the ex-
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cerpts were indicated by quotation marks. Some misapprehension was
evfdently entertained, as the classification really given by Mr. Kent is
quite different from what would be supposed from the original notice.
The Infusorians of Ke.n t are accepted with nearly the same limits as were
accorded to them by Pritchard, and are essentially those Protozoans
which for some time have enjoyed the name, including the mouthed
forms and certain others evidently related to them, though destitute of
the "mouth." - The sponges are, however, also included in tlle group,
although the best theoretical naturalists now regard them as the .most
generalized of metazoic animals, ~nd thus differentiated as representatives of a series contrasting with the Prbtozoa,ns. Three classes are admitted by Mr. Kent for the Infusorians, and are designated by him
Flagellata, Ciliata, and Tentaculifera. These three classes include about
900 species, representing about 300 genera.
Mr. Kent's work, so far as the details are concerned, will prove invaluable to the student of the low forms described. It is not at all likely,
however, that his philosophical conclusions will be generally accepted
soon, or that they will stand the test of time. · Some of . the principal
types of the animal kingdom are supposed to be genetically derivable
from special types of Infusorians ; for example, the Annelids from the ·
Holotricho,us (or Peritrichous) Ciliates, the Echinoderms, Polyzoans, and
Mollusks from thePeritrichous Ciliates, the Rotifers and Arthropods from
the Hypotrichous Ciliates; and the 0relenterates from the Tentaculifers.
In other words, the complexities of the metazoic organism must have .
been many times independently attained from unicellular organisms,
and the associations or colonies of cells known as metazoic animals must
be supposed to repeat, as a whole, unessential features of protozoic animalcules. Doubtless many biologists will object to such conclusions.
Families of Flagellates.

The Flagellata have been extended by Mr. Kent to-include not only
the Mastigamrebidrn, the Euchitonidrn, and the Noctilucidrn, but also
the Sponges, and quite subordinate rank is given to the Noctilucidre
(treated as a simple family of the Eustomata), although many natural- "
ists regard the type as of class value an<l more differentiated than most
of the Flagellates are from each other. The Flagellates thus reconst.ituted are distributed among seven orders and thirty-nine families, not
counting the Sponges, which are omitted from the work. The classification is as follows:
Order 1. Tryanosomata, with 1 family-the Trypanosomatidrn.
Order 2. Rhizoflagellata, with 1 family, Mastigamrebidrn.
Order 3. Radioflagellata., with 2 families: (1.) Actinomonadidrn and
(2.) Euchitonidrn.
Oruer 4. Pantostomata, with 18 families: (1.) Monadidrn; (2.) Pleuromonadidrn; (3.) Cer9omonadidrn; (4.) Codonrecidrn; (5.) Dendromonadidrn; (6.) ~ikrecidrn; (7.) .Amphimonadidrn; (8.) Spongomonadidrn;
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(9.) Heteromitidre; (10.) Trepomonadidre; (11.) Polytomidre; (12.) Pseudosporidre; (13.) Spumellidre; (14.) Trimastigidre; (15.) Tetramitidre; (16.)
Hexamitidre; (17.) Lophomonadidre; and (18.) Catallactidre.
Order 5. Choanofl.ageJlata, or Discostomata, with 2 sections:
Section I. Gymnozoida, with 3 families: (1.) Codonosigidre; (2.) Salpingrecidre; and (3.) Phalansteriidre.
Section II. Sarcocrypta (the Sponges not described).
Order 6. .Eustomata, with 9 families: (1.) Paramonadidre; (2.) Astasiadre; (3.) Euglenidre; (4.) Noctilucidre; (5.) Chrysomonadidre; (6.)
Zygoselmidre; (7.) Chilomonadidre; (8.) Anisonemidre; and (9.) Sphenomonadidre.
·
Order 7. Cilio:flagellata, with 5 families: (1.) Peridiniidre; (2.) Heteromastigidre; (3.) Mallomonadidre i (4.) Stepbanomonadidre; and (5.)
Trichonemidre.

The Families of Ciliates.
Mr. Kent's "class" of" Ciliata" is identical with tbat called Infusoria
(after the exclusion of-the Suctoria) by some recent authors, e.g. Professor Claus, and his orders bear names that have been current for some
time. Perhaps the most noteworthy characteristic is the number of
families which is greater than is given in any other text-book. Thirtyfour are admitted, viz :
Order 1. Holotricha, with 13 families: (1.) Paramrecidre; (2.) Prorodontidre; (3.) Trachelophyllidre; (4.)'"Colepidre; (5.) Euchelyidre; (6.)
Trachelocercidre; (7.) Tracheliidre; (8.) Ichthyophthiriidre; (9.) Ophryoglenidre; (10.) Pleuronemidre; (11.) Lembidre; (12.) Trichonymphidre ; and (13.) Opalinidre.
Order 2. Heterotricha, with 7 families : (1.) Bursariidre; (2.) Spirostomidre; (3.) Stentoridre; (4.) Tintinnodre; (5.) Trichodinopsidre; (6.)
Codonellidre; and ( 7.) Calceolidre.
Order 3. Peritricba, with 8 families: (1.) Torquatellidre; (2.) Dictyocystidre; (3.) .A.ctinobolidre; (4.) Halteriidre; (5.) Gyrocoridre; (6.)
U rceolariidre; (7.) Ophryoscolecidre; and (8.) Vorticellidre.
Order 4. Hypotricha, with 6 families: (1. Litonotidre; (2.) Chlamydodontidre; (3.) Dysteriiclre; (4.) Peritromidre; (5.)Oxytrichidre; and
(6.) Euplotidre.
The families of Tentaculifers.
A special class is admitted for the reception of the suctorial Infu orians-the ''Tentacrtlifera"-and its repre entatives, included by Clau
and other zoologists in one family, are di tributed by Mr. Kent into two
or<l.er and ix families, viz:
Order 1. uctoria, with 4 families: (1.) Rhynchetidre; (2.) Acinetidre;
(3.)
ndrocometidre; and (4.) Dendrosomidre.
Ord r 2. Actinaria, with 2 families: (1.) Ephelotidre; and (2.) Ophryod ndritlre.

•
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III. PORIFERS.
Bowerbank (J. S.) A Monograph of the British Spongiadre. Edihd with additions
by A. M. Norman. · Vol. 4. (Supplementary.) London, Ray Society, 1882. (8vo,
xvii, 250 pp., 17 pl.)
· Marshall (W.) Die Ontogo}lie von Reniera filigrana 0. Schm. Zeitschr. f. wiss1 Zool., 'J1
Bd., pp. 2'21-246, pl., 13-14.
Vosmaer (G. C. J.) Porifera. Neu bearbeitet. 1. Lief. Leipzig, C. P. Winter, 1882.
(Bronn's Klassen und Ordnungen Theirreichs, 2. Band. 8vo.)
Weltner (Wilhelm). Beitrage zur Kenntniss der Spongien. Mit 3 Lichldrucktaf.
Inaug.-Diss. Freiburg. i, Br., 1882. (8vo, 62 pp.)

Relations of the Sponges.

Inasmuch as Mr. Kent has raised again the question as to the affinities of the Sponges, the conclusions reached by Professor Marshall from a
study of the development of Reniera filigrans, one of the Fibrous Sponges
representfr1g . a family allied to the commercial species, may be aptly
noticed here. After traversing the views of previous investigators,
Marshall contends that the Sponges are less differentiated -from the
Crelenterates than some of those even who admit the value of ,its metazoic characteristics-e. g. Balfour-have been disposed to concede.
The ·Fibrous Sponges, by their developmental-history, are shown to be
less specialized than the calcareous types. The objection that the absence of tentacles and nettle-cells i of prime importance is met by the
assertion that such are also wanting in Beroe, and that, at any rate, it
is no more than ml'ght be a priori looked for, on account of the habits
and characteristics of nutrition of the forms. In fine, the Sponges are
asserted to be derivatives in common with the typical Coolentrates from a
Protactinian stock, and both are Metazoans with gastric cavities and
mesenterial pouches an~ with centrifugal canals originating from the
former, which may open to the exterior by pores and thereby take in
nutriment; they are invested by endodermal cells which may becgme
converted into flagellate cells. (J. R. M. S., (2,) v. n, p. 798.)
. IV. CCELENTERATES.
GENERAL.

Hamann (Otto). Studien liber CwlQn teraten.
xv Bd., pp. 546-557.

Mit 2 Taf. Jena. Zeitachr. j. Naturwisa.

HYDROIDS,

Hamann (Otto). Der Organismus der Hydroidpolypen. Mit 6 T~f. Jena. Zeitschr.
f. Natm-wisi., v. xv, pp. 473-544.
Haeckel (Ernst). Report on the Deep Sea Medusre dredged by H. M. S. Challenger.
With 32 pl. .Report Scifflitif. Re8Ul.ts, Challenger, Zool., v. 1v, cv, 154 pp.
Mereschkonsky (C. de). Structure et developpment des Nemr,tophores Chez les Hydroides. Avec 2 pl. Arch. Zool. Experirn., t. x, pp. 583-610.

Primordial Medusre.

The earliest indications of Medusro hitherto known have been of
triassic age and found in the lithographic slate of Solenhofen. The consistency of these organisms naturally militates against their preserva-

/
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tion or even any indications of their existence, save in exceptional
circumstances. But Mr. Nathorst, of Sweden, has lately been -pursuing certain investigations which may throw some light on their past
history, and at the same time serve to explain the nature of certain
problematical bodies discovered in the pal;:eoz.oic rocks of Sca,ndinavia. Whil~ visiting Oeresund numerous Medusre of the genus Aurelia were cast ashore with the mouth downwards. '~When he took up
one he observed that it bad sunk in the soft ground by its own · weight,
· and that its gastrovascular system had made a star-like impression,"
which reminded him of .a Cambrian fossil, described as Spatangopsis.
,~ He then followed the m1,t ter up further, partly by making impressions
of various Medusre and partly by filling up their gastrovaseular system
with plaster, and ~o obtained a cast. The preparations thus made cor- ·
responded so exactly in every detail with the problematical bodies from
the Cambrian" that no doubt existed as to their analogy. "The stars
and pyramids are casts of the gastrovascular systems of the Medusm,
the rays of the stars and the angles of the pyramids correspond with
the arms, and the crescent-shaped projections occasionally occurring
between the ang-les are casts of the genital cavities. The impressions
on the slabs of rocks are prod need by Medusre thrown on the shore, and
which, sinking more or less into the soft ground by their own weight,
make a more or less complete impression of the body-cavity. The
bodies lying free in the clay were probably produced by Me<lusre which
lay on their backs; their gastrovascular system becoming filled up with
the sand or mud. There are some Medusre which do not swim, but sink
into the mud on their backs, and lie still watching for their prey." The
"rays" in the fossils vary from four to five. It is urged, however, that
even "in the present day individuals are found with five, six, or nine
rays," 1?ut it is admitted that "certainly this deviation from the normal
number appears more frequently irr the Cambrian Meuusre than in the
existing species." In further evidence of the medusoid nature of the
Cambrian fossils, it is stated, among other things, that "the impression
of the disk and traces of the tentacles are distinctly seen round a fourrayed star on a rock from Lugnas." I:ra. fine, the testimony seems to
Mr. Nathorst to justify the identification of the fossils in question as
true Medusm, and three "species" are considered to be recognizabl~
ainong those found in the deposits at Lugnas. Inasmuch as the names
flpatangopsis and A.stylospongfa, which had been proposed for the ·cambrian organisms, were giveu under a misapprehension as to their relationships and convey misleading ideas, the new Medusites bas been proposed, and the three species have been designated as M. radiatus (ex
Linn.arson), M. Lindstromi (ex Linnarson), andM.favosus (n. sp.). If the
alleged facts and conclusions are confirmed, the results of the inve tigation recorded are of unusual interest, as it establishes the contemporaneity of Medusm with the oldest animals of which we have distinct
evide ce. (J. R. M. S., (2 II. 326-327), from Handl. K. Svenska Vet~nskab Akad., xix.

575

ZOOLOGY.

V. ECHINODERMS.
GENERAL.

Ludwig (H.) Morphologische Studien an Echinodermen.

II

Bd", 2. Hft. Mit.

SPECIAL ORDERS.

Crinoid.s.

Bell (F. Jeffrey). An attempt to apply a method of formulation to the species of the
Comatulidre; with the description of a new species. With 1 pl. Proc. Zool. Soc.
London, 1882. Pp. 530-586. Abstr. in Journ. R. Mi <;_rosc. Soc., (2,) vol. u, p. 791. .
Carpenter (Phillip). On the Relations of Hyrocrinus, Brerocrinus, and Hybocystites.
With 1 pl. Q·uart. Journ. Geol. Soc., Londo·11, vol. xxxvnI, p. 298-312.
Wachsmuth (Ch.) and F. Springer. Revision of the Palreocrinoidea. Part III. Proc•
.A.cad. Nat. Sci., Phila,, 1882.
Echinoids.
Kohler (R.) Sur quelqnes essais d'hybridation entre diverses especes d'Echinoidees.
Compt. rend. 4cad.Sci., Paris, t. 94, pp. 1203-1205.
Ophiuroic?s.

Verrill (A. E.) Restoration of the Disk in Ophiurans . .A.mm~. Journ. Sci., (3,) v. XXIII,
p. 408: Ann. f Mag. Nat. Hist. (5,) v. IX, pp. 476-477.
Asterioids.

Ludwig (Hub.) J:ntwicklungsgeschichte der Asterina gibl>osa. Forb. Mit 8 Taf.
Zeitschr. f. wiss. Zool., 37 Bd., pp. 1-98.
Perrier (Edmond.) Sur uue Asterie des grandes profondeurs de l' Atlantique, pourvue
d'un pedoncule dorsal [ Caulaster pedunculatus, n.] Compt. 1·end. .A.cad. Sci. Paris,
T. 95,
1379-1381.
Holothurioids.

pp.

J ourda'.n (Et.) Sur les organes sexuels males et les organes de Cuvier des Holothuries. Compt. rend . .A.cad. Sci. Paris, t. 95, pp. 252-254 .

.

Hybrization among Echinoids.

Mr. R. Kohler has made "some experiments in hybridization between
different species of Echinoidea," and found that cross fecundations "are
possible between different species of Echinoidea, and that between very
wide limits," as, for example, between a Spatangus and a Psammec,hinus,
which he thought (without sµ.fficient justification) were at least as different as two mammals of allied orders. "And·if the plutei obtained by
crossing between regular Echinoids do not appear .to differ much from
the legitimate plutei of the type functioning as female 4i- the experiments, there are certainly well marked differences between a legitimate
pluteus of Spatangus and a brid pluteus of Spatangus and Psammechinus." He calls special attention to the fact that "because the ova
of a species when fecundated by the spermatozoids of another species arrived at the state of pluteus, it does not follow that the converse is true.
Thus, the ovules of Spatangus are perfectly fecundated by the spermatozoids of Psammechinus, but the ovules of the latter, subjected to the
influence of the semen of the Spata;ngus, remain for the most part in_.
tact, while the rest scarcely reach the blastula stage."

1f
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VI. WORMS.
ORTHONECTIDS.

Julin (Charles). Contribution a l'histoire des Mesozoaires. ij,echerches sur }'organisation et le de veloppement em bryonnaire des Orthonectides. A vec 3 pl. Arch. cu
Biolog., t. III, pp. 1-54.
DICYEMIDS.

Van Beneden (Edouard). Contribution a l'histoire des Dicyemides. Avec 2 pl. Arch.
de Biolog., t. 3, pp. 195-228.
Whitman (C. 0.). A contribution to the embryology, life-history, and classification
of the Dicyemids. With 5 plates. Mittheil. Zoolog. Station z·u Neapel, IV bd, pp.

1-89.

,

Characteristics of the JJicyemids.
The peculiar parasites known as Dicyemids, found in the renal organs
of the Dibranchiate Cephalopods, have been the subject of an elaborate
monograph by Dr. 0. C. Whitman, and much light has been thrown on
their true nature.
The Dicyemids are of special interest, inasmuch as Professor Van Beneden reg_arded them as the constituents of a primary group of animals intermediate between the Protozoans and Metazoans (all animals above
Protozoans), distinguished as many'-celled animals, developing only two
germ-layers, and destitute of a mesoderm. Dr. Whitman's studies, however, have led him to consider that the '' Dicyemids may be said to have
a transient triploblastic stage, represented by an ectodermal layer, an
axial endodermic cell, and two intermediate mesodermic cells, derived
from the two poles of the endodermic cell."
Prof. Edouard Van Beneden was led to believe that there was an
extraordinary parallelism as to mutual relations between the Dicyemide
and their hosts, and that they were differentiated in ratio t~ the cephalopods-g'lnus for genus and species for species ; thus, two species of
JJicyema accompanied two species of OctoJJ·us, two of JJioyemella two of
Eledone, two of JJioyemina two of SjJ>ia, and one of JJi~emopsis one of
Sepiola. Dr. Whitman, on the contrary, failed to confirm the generic subdivisions of Van Beneden and discovered that the species of Dicyemids
were not limited respectively to single species of cephalopods, or the
sole parasites of their kind on their respective hosts. The American
naturalist was led to differentiate all the known Dicyemids into two
genera; JJicyema with one eight-celled ''head" or calotte, including
seven species, and JJicyemennea, with a nine-celled calotte, formed for
tru:ee other species. In two · species of DecacereR of different families
were found two pecies of Dicyemids of the two gen ra (but different
sets of species), and the same species of Dicyemids were found in two
or three species of cuttle fishes.
PLATYHEL?,Hl'THEB.

Francotte (P. ). Snr l'appareil excr6teur des Turbellair6 Rhabdocoeles et Dendrocoeles. Avec I pl. Bull. .A.cad. Sc., B elg. (3), t . m, pp.
9 .
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Adaptation to environment of Trematods.
Professor Ercolani has published a useful summary of facts in the
development of Trematods related to adaptation for environment. (1)
The succession of phases of development is not atways the same in all
Trematods, some leaving the eggs as ciliated embryos requiring water,
and others as non-ciliated ones, developing in terrestrial gastropods; (2)
the different phases· of development are not the same for all encystatiou, e. g., being sometimes omitted; (3) a special form of scissiparous
generation may occur e. g., in the racemose sporocysts where certain
living parts (as in Polyzoans andlfydroids) are connected by atrophied
stolons; (4) the direct conversion of the tail of a cercaria into a nurse
sometimes occurs; (5) encystation may not only be normal, but also
accidental or abnormal.
It is far from true that there is a determinate relation between Trematods and Mollusks, and that the latter have only one species each;
Bythinia tentaculata, e. g., has as many as twelve different species of
cercarim. (J. R .. l\L S., (2) v. 3, p. 784, from Arch. Ital. Biol., v. 1, p.
439-453.)
NEM.A.TELMINTHS.

Drasche (Rich. von). Revision der in der Nematoden-Sammlung desk. k. zool. Hof~
Cabinets be:findlichen Original Exemplare Diesing's und Molins. Mit. 4 Taf.
·
Verhandl. k. k. zool. bot. Ges. Wien, 1882, pp. 117-138.
Fourment (1..). Sur la vitalite des Trichines enkystees dans les viandes saMes.
Compt. rend. Ac. Sc. Paris, t. 94, p. 1211-1213.
Megnin (P.). Sur -de petits Helminthes agames ekystes qui peuvent &tre confondus
et qui l' ont ete avec la Trichina Spiralis. Avec 3 pl. Bull. Soc. zool. France, 6.
Ann. p. 18\J-198.
Megnin (P. ), Sur l'organi ation de la bouche des Doch1nius ou Ankylostomes, a propos de parasites de ces deux genres trouves chez le chien. Compt. rend. Acad.
Sc. Paris, t. 94, p. 663-666.
Orley (L.). Report on the Nematodes in the possession of the British Museum, with
a review of the classification of the order. With 1 pl. Ann. & Mag. of Nat. Hist.,
(5,) v. 9, p. 301-318.
Orley (L. ). Monographie der Anguilluliden. Mit. 7 Taf. Termesz Fiizetek, v. 4,
p. 154-177 (Deutsches Auszug d. ungar. geschriebenen Arbeit., p. 16-150).·
Schulthess (Wilhelm). Beitrage zur Anatomie von Ankylostoma duodenale (Dubini)=
Dochrnius duodenalis (Leuckart). Mit 2 Taf. Zeitschr. f. wiss. Zool., 37 Bd., p.
163-220.

The Nematoid Worms.
Dr. L. Orley has recently studied the N ematoids in the British Museum
and has come to the conclusion that there are three "suborders" although
'' there are perhaps few orders in which so continuous a series of forms
exists as in the Nematodes." His views as to the-question of relationship
between parisitism and non-parisitism and classification may be gleaned
from his daignosis of the several groups.
1. The Nematentozoa are " thread worms completing their early
stage in the free condition, their maturity as parasites in the bodies of
H. Mis. 26-37

•
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the higher or the lower animals; the species being propagated by the
production of immense numbers of ova, whose development is .more or
less complicated." This group includes most of the nematoids and is
exemplified by the Ascarides, Filarim, etc. The groups proposed by
Schneider-Polymyarii, Meromyarii, and Holomyarii-are adopted for
its constituent genera.
2. The Rhabditiformes are'' small, chiefly microscopic thread-worms,
which live generally free, but in exceptional cases as parasites, and have
without exception the power of developing to the sexually mature state
in organic substances in a state of deeomposition, or in earth saturated
with such substances, such condition being necessary to the process."
Only two species were represented in the British Museum.
3. The Anguillulidre are ''small microscopic thread-worms leading a
free existence in mould or in water throughout all their stages, developing without a complete metamorphosis." The common Vinegar eel
is the type.
ANNELIDS.

1. GENERAL.

Kleinenberg (N.). Del' origine dusysteme nerveux central des Annelides. Arch. Ital.
Biol., t. 1, p. 63-77.
Verrill (A. E.). 'New England Annelida. Part!. Historical Sketch, with annotated
lists of the species hitherto recorded. Trans. Conn. Acad. Arts. & Sc., v. 4, p.
285-324, 324 a-e., pl. 3-12.
2. SPECIAL ORDERS.

Polvchmta.
Giard (Alfred). Sur un type synthetique d'Annellide (Anoplonereis Hermanni) commensal des Balanoglossus. Compt. rend us .A.cad. Sc. Paris, t. 95, p. 389-391.
Haswell (Will. A.). On the Structure and Functions of the Elytra of the Aphroditacean Annelids. Ann. & Mag., Nat. Hist., (5,) v. 10, p. 238-242.
Kennel (J.). Ueber Otenodrilus pardalis Clap. Ein Beitrag zur Kenntnis der Anatomie und Knospnng der Anneliden. Mit 1 Taf. Arb. ZooLzoot. Instjt. Wtirzburg. Bd. 5, p. 273-429.
Wilson (Edmund B. ). Observations on the Early Developmental Stages of some
Polychretous Annelides. With 4 pl. Stud. Biolog. Laborat. Johns Hopkins Univers., v. 2, p. 271-300.
Powell (Thomas). Remarks on the Structure and Habits of the Coral-reef Annelid
Palo lo ttiridie. J ourn. Linn. Soc. Lon.don, Zool., v. 16, p. 393-396.

A periodical worm.

One of those forms whose movements coincide with the phases of the
moon once every year at least, appears to be established as,,the Palolo
or Mbalolo of certain of the coral archipelagoes of the Pacific-Samoa
Viti, and the Gilbert group. The Palolo is an annelid related to the
ereid , and its binominal designation is Pawlo viridis. It was ftr t
·i ntifically de cribed by Dr. J. D. Macdonald in 1857 (Trans. Linn.
oc., London V. 22, pp. 237-239, pl. 41). The Fijian name ha ref·
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erence to the coincidence of its movements with the moon, and when
the worm makes its appearance it does so in such vast numbers that it
is collected by the natives as a dainty article of food, and is so much
prized that formal presents of it are often sent considerable distances,
from certain chiefs, to others whose small dominions do not happen
to be,visited by the Mbalolo." The worms only make their appearance
to spawn, and "the time of their appearance is ~the day of the last
quartering of the moon in October, unless that fall at the beginning of
the month, in which case there will intervene another lunar month."
So says the Rev. T. Powell, and he adds that "the observations of
many years, made by many old European inhabitants as well as by the
natives, show that, if from the time of spawning in October, we reckon
354 or 355 days, that will bring us to another spawning, unless such
reckoning terminate at the end of September or the beginning of OctoberJ say from the 1st to the 4th day. In th~t case the reckoning
must extend to 383 or 384 days, when the Palolo will appear. Thus,
instead of an interval of only twelve lunar months, one of thirteen will
occur. Whether the moon, directly, has anything to do with the movements of the Palolo, may be still an open question, but that there is a
coincidence between the two, seems to be beyond doubt. But although
the great host of Palolo makes its appearance as indicated, according
to Mr. Powell, "there is a second appearance of Palolo each year,
occurring a month_after the first, consisting of such worms, probably,
as were not sufficiently mature to spawn in October, or, it may be, of
an other species."
VII. ARTHROPODS.
MEROSTOMES,

•

Trilobites •

Edwards (H. Milne). Com:ete rendu des nouvelles recherches de M. Walcott sur la.
structure des Trilobites, suivi de quelques considerations sur !'interpretation
des faits aussi constates. Aveo 3 pl. Ann. Sc. Nat., (6,) Zool., t. 12, Art. No. 3.
(33 p.).
Schmidt (Fr.). Revision der ostbaltischen silurischen Trilobiten nebstgeognostischer
Uebersicht des ostbaltischen Silurgebiets. Abth.l. Phacopiden, Cheiruriden und
Encrinuriden. Mit. 16. Taf. Mem. Acad. St. Petersburg., 7. Ser., No. 1. (237
p.-M.15.)
XiphoB'Ura.

Moseley (H. N.). The Development of Limulus. Ann. & Mag. of Nat. Hist. (5), v. 9,
p. 412.
Moseley (H. N.). Limulus. Nature, v. 25, p. 582.
Packard (A. S., jr.). Is Limulus an Arachnid f Amer. Naturalist, v. 16, p. 287-292;
Ann. & Mag. of Nat. Hist. (5), v. 9, p. 369-374.

Is Limulus an .Arachnid 1

An abstract of Prof. Ray Lankester's contention that "Limulus [is] an
Arachnid" has been reviewed by Professor Packard. It is recalled that
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Limulus differs from .Arachnids '' in having trachere, no spiracles, and ·
no Malphigian tubes," and "also in having compound eyes, no functional
mandibles or maxillre," &c. Professor Packard especially objects to the
· comparison of the nervous system of Limulus with that of the Scorpion;
in reference to Professor Lankester's claim that " between the sixth abdominal segment and the spine there are six segments," he ventures to
suggest that four of these segments are purely imaginary; in opposition
to Professor Lankester "would continue to regard the anal spine as the
telson "; repudiates Professor Lankester's interpretation of the nature of
the compound eyes, the respiratory amellre, the four last pair of biramous
respiratory feet, and the" parabranchial stigmata" of Lintulus, and cites
the alleged discovery of a naupliiform larva of the Japanese Limulus by
Willemoes-Suhm.
·
Professor Mosely, in answer to Professor Packnard, renews expression
of faith in the views of Professor Lankester as to the relationship of
Limulus to the .Arachnids, and shows that Willemoes-Suhm was mistaken in referring this naupliiform larva to Limulus.
CRUSTACEANS,
FAUNAS.

North America.
Smith (Sidney I.). Occasional occurrences of tropical and subtropical species of Decapod Crustacea on the coast of New England. Trans. Conn. ·Acad. Arts and
Sci., v. 4, p. 254-267.
- - Reports on the results of dredging by the United States Coast Survey steamer
Blake. Report on the Crustacea. Part I. Decapoda. Bull. Mus. Comp. Zool.,
v. 10, p. 1-108, 16 pl.

Europe.
Joliet (Lucien). Observations sur quelques Crustaces de la Mediterranee. Archiv.
Zool. Experiment., t. 10, · p. 101-120 (viz: 1. Sur une troisieme espece d·u g. Lamippe, L. Duthiersii, parasite du Paralcyonium elegans M. Edw.; 2. Sur l'usage
des pieds dorsaux chez les Crustaces Notopodes; 3. Un exemple de Mimetisme,
Pontonia diazona n. sp.)
·
Sars (G. 0.). Oversigt of Norges Crustaceer med forelbige Bemaerkninger over de
nye eller mindre bekjendte A1:ter. I. (Podophthalmata, Cumacea, Isopoda, Amphipoda.) Med. 6 autograph Pl. (Christian. Vidensk. Selsk-J?orhandl. 1882, No. 18.)
(124 p.) Note.-576 sp. are enumerated for the Fauna, of which 107 are new.

Australia.
Haswell (Will. A.). Catalogue of the Australian stalk and sessile-eyed Crustacea.
Printed by order of the trustees [ of the Australian Museum Sydney]. Sydney,
1882. (Sv, xxiv, 324 p.,.Addenda, Explan. of pl., 4 pl.)
SPECIAL GROUPS.

Branchipods.
Herrick (C. L.). A new genus and species of the Crustacean family Lyncodaphnidre.
Amer. atura1ist, v. 16, p. 1006-1007, pl. 16.
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Pycnogonids.

Hoek (P. P. C.). Nouvelles etudes sur les Pycnogonides. Aveo. 8pl. Arch. ZooL Experiment. t. 9, p. 445-542. ·
. - - . Pycnogonides du Challenger. Traduction du Resume gener.al de l'auteur. •
Arch. Zool. Experiment. t. 9, note, p. xlix-lii. ·
Copepods.

Biesbrecht (W. ). Beitrage zur Kenntnis einiger Notodelphiden. Mit. 3 Taf. Mittheil.
Zool. Station Neapel, 3 Bd., p. 293-372.
Edriophthalma.

Kossmann (R.).' The Entoniscidae. With 1 pl. Ann. and Mag. Nat. Hist. (5), v. 10, p.
81-99.
'
Mocquard (C.). Sur les ampoules pyloiques des Crustaces isopodes. Compt. ren\l.
Ac. Sc. Paris, t. 94, p. 1208-1211.
,
\
Schiodte (J.), et Fr. Meinert. Symbolae ad Monographiam Cymothoarum, Crustace ·
rum Ispodum Familiae. II. Anilocridae. Cum 10 tab. Naturhistor. Tidsskr.
(3,) 13. Bd. p. 1-166.
Wals (Rud.). Ueber die Familie der Bopyriden mit besonderer Berucksichtigung der
Fauna der Adria. Mit. Taf. Wien., Alfr. Holder, 1882. (Arbeit. Zool. Inst.
Wien., t. 4,.Hft. 2, (p." 125-200.)
DecapoiJ,s.

Vitzou (Alexandre N.). Recherches sur la structure et la formation des teguments
chez les Crustaces Decapodes. Avec 6 pl. Archiv. Zool. Experiment., t. 10, p.
451-576.
Guppy (H.B.). Note on the cocoanut-eating habit of the Birgus in the Solomon
Group.-~roc. Linn. Soc. N. S. Wales, v. 7, p. 661-665.
·

Tropical Crustaceans in New England waters.

Crustac~ans of various kinds are apt to be carried far from their customary habitats, especially in tReir embryonic stages, by currents or
other causes, and Prof. Sidney I. Smith bas recorded a number of such
visitants to the coast of New England. Ten species of Decapods have
been thus signalized, the most noteworthy of which are the common
West Indian and Southern Ocypode quadrata or · arenaria, Grapsits
pictus, Pachygrapsus transversus, and Oalappa marmorata. The Grapsus
(1 specimeny and Pachygraps11:.s (.¾ specimens) were obtained in the adult
condition from the bottoms of whalers in Provincetown Harbor, while
the Ocyopode and Oalappa were found in considerable numbers, in the
emryonic stage, at Wood's Hon; Massachusetts.
A parasitic Oirriped.

To the numerous and remarkable parasites of the animal kingdom a
strange one has recently. been added by Profess9r Tozzetti, of Florence.
A small peduncu1ated cirriped or barnacle (Ornitholepas australis) bas
been discovered living upon the ends of the abdominal feathers of a
pu:ffin--the Priojinus cinereus. The anomaly arises from the fact that
the drripeds are branchiferous, and especially fitted for submarine life,
while the puffin, although a waterfowl, is "one of the most aerial of
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birds." Nevertheless, all of the puffins taken in the South Atlantic and
Indian Oceans-nearly a hundred-were found to be infested with the
cirripeds.
Oocoanut-eating Grabs.
It has long been known that a large terrestrial relative of tQ.e hermitcrabs, known as Birgus latro, inhabiting the Philippine Islands, feeds
on cocoanuts, and Darwin, in his Voyage of a Naturalist (ed. 1860, p.
468), has recorded the observations on its attack on the husk of the
nut made by an English resident of Keeling Island. Mr. Guppy has
lately found on an uninhabited islet of the Solomon Group a species
supposed to be the Birgus latro, and recorded his observations. He
found an individual about 15 inches long, which had apparently "not
only husked the shell, but also broken the hol~ at the eye-hole end of
the nut" itself: in confinement it did not actually accomplish such a
feat. "On one occasion the Birgus was surprised with the nut between
its large claws; but notwithstanding that no other food was offered to
it for a day and a half, it did not attempt to strip off the bark; so the
operatipn was done for it, and a small hole was knocked in the top of the
shell." The Birgus was kept alive by Mr. Guppy for three weeks, and
"its appetite for cocoanuts continued unimpaired to the last day of its
life." It consumed about two nuts in three days, or at the rate of about
250 a year. "Other foods, such as bananas, were offered to it, but were
left untouched."
It may be here noted that the stomachal armature of Birgus has been
recently described by Mr. Mocquard in the Annales des Sciences Naturelles.
ARACHNIDS,

General.
Bertkau (Ph.) Ueber das Cribellum und Calamistrum. Ein Beitrag zur Histiologie,
Biologie und Rystema.tik der Spinnen. Mit Abild. Arch. f. Naturgesch., 48.
Jahrg., pp. 316-362.
MacLeod (Jul.) Recherches sur la structure et la signification de l'appareil respiratoire
des Arachnides. Avecfig. Bull. Acad. Sc. de Belgique, (3,) t. 3; pp. 779-792.
FAUNAS,

Europe.
Cam bridge (0. P.). Notes on British Spiders, with descriptions of three new species
and characters of a new genus. Ann. Mag. Nat. Hist., (5), v. 9, pp. 1-13, pl. 1,
1882.

...4.uatralia.
Koch (L.). Die Arachniden Australians noch derNatur beschrieben und a.bgebildet.
Fortgesetzt von Graf E. Keyserling. 30 Lief. Niirnberg, Bauer & Raspe, l 2.
(4° . M. 9.).
SPECIAL GROUPS.

Kram r (P.)
!374-134 .

Ueber Gamasiden.

Acarians.
Mit 2 Taf. Archiv f. Naturgesch., 48. Jahrg, PP•
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-Araneians.

Emerton (J. H. ). New England Spiders of the family Therididre. Trans. Cunn. Acad.
Arts & Sc., v. 6, pp. (86) with 24 pl.
Campbell (F. Maule). On a probable case of Parthenogenesis in the House-Spider
(Tegenaria Guyonii). Journ. Linn. Soc. L?ndon, Zool., v. 16, pp. 536-539.

Spiders of Great Britain.
The Rev. 0. P. Cambridge completed, in 1881, the publication of a
monograph on the " Spiders of Dorset" (in the Proceedings of the Dorset
Natural History and Antiquarian Field Club), and in _a subsequent
article has added several other species, and given the statistics of the
Arachnid fauna of Great Britain. It appears therefrom that ".the number of spiders recorded in Great Britain and Ireland is 520; but there is
little doubt that this number might be considerably increased by diligent
search in many as yet untried localities, especially when we consider
that a small area, of Dorsetshire alone has produced nearly 400 species."

New England Theridiid Spiders.
An illustrated monograph of the spiders of the family of Theridiids
inhabiting New England has been published by Mr. J. H. Emerton,
almost the only student of the spiders in the United States. As might,
therefore, be expected from a field so little cultivated, a very large proportion of the species was previously undescribed. One hundred and
thirty-folJr species of the family have been described and illustrated
·by Mr. Emerton, and of these no less than 85 were'-' new."-(Verrill in
A. Jr. S., (1,) v. 24, p. 477.)
INSECTS.
GENERAL.

Systematic.

Austin (E. P.). A Manual of Entomology .. Directions for collecting, preparing, and
mounting insects of all orders. Boston. (12mo.)
Brehm (A. E.). Merveilles de la Nature. Les Insectes. ~dit. fran,;. parJ. Kunckel
d'Hercules. 2-6. ser. Livr: 11 ~ 60. Paris, J. B. Bailliere et fl.ls, 1882.
Camerano (Lor.) Anatomia degli Insetti. Con. 57, figure . . . e nova tav. dopp. in
fotolit. Torino, Loescher, 1882. (Svo. viii, 251 pp.)
Hocejo y Rosillo (J.) Manual de Entomologia. Tom. 1. Madrid, 1882. (Svo., 248pp.)
Karsch (A.). Die Insektenwelt. Ein ·Taschenbuch zu entomologischen Excursionen
fiir Lehrer und Lernende. 2. Aufl. Leipzig, 0. Lenz, 1882. (8vo.)
Periodicals.

Annales de la Societe Entomologique de France. 5ser., t. 12, Paris, 1882. (8vo.)
Bullettino della Societa Entomologica Italiana. Anno xiv. Firenze, 1882. (8vo.)
Entomologiske Tidskrift. Utgifv. af Jae. Spangberg. 1882. Stockholm, 1882. (Svo.)
Mittheilungen der Schweizerischen Entomologischen Gesellschaft. Bulletin de la
Societe Entomologique Suisse. v. 7. Scha:ffhausen, 1882. (8vo.)
Papilio. Organ of the New York Entomological Club. v. 2. New York, 188~. ,(8vo.)
Psyche. Organ of the Cambridge Entomological Club. v. 4. Cambridge, Mass.,
1882. (8vo.)
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Societe Entomologique de Belgique. Comptes-rendus des seances. 3. ser. Bruxelles .
1882. (8vo.)
Stettiner En.tomologische Zeitung. 43. Jahrg. Stettin, Grohmann, 188'2. (8vo.)
Zeitschrift flir Entomologie. Herausgegeben vom Verein f"tir schlesische Insecfonkunde zu Breslau. Neue Folge. BresJ.au, Maruschke & Berendt in Comm., 1882.
(8vo.)
Physiology.
Barrett (Charles G. ). The Influence of Meteorological Conditions C-!l Insect Life. Entomolog. Monthly Mag., 'V. 19, p. 1-8.
Bennett (Alfred). On the Constancy of Insects in their visits to Flowers. Report 51.
Meet. Brit. Assoc. Adv. Sc., p. 667-668.
Graber (Vitus). Die chordotonalen Sinnesorgane u. das Gehor der Insecten. II. Physiologischer Theil. Mit 4 Holzschn. Arch. f. mikroskop. Anat., 21. Bd., p. 65145.
Hagen(H. A.). On the Color and Pattern of Insects. Proc. Amer.Acad. Artsand Sc.
v. 17, p. 234-267.
Muller (Fritz). On some difficult cases of mimicry. Nature, v. 26, p 436.
Muller (Hermann). Weitere Beobachtungen uber Befruchtung der Blumen durch Insecten. III. Mit 2 Taf.. Verhandl. naturhist. Ver preuss. Rheinl. u. Westf.
Bonn.
Plateau (Felix). · Recherches experimentales sur les mouvements respiratoires des
Insectes. Bull. Acad. Sc. Belgique (3), t. 3, pp. 727-737.
Econornical entomology.

,-

Hagen (H. A.). Experiments with yeast jn destroying Insects. Canad. Entomologist,
1882. pp. 38-39.
Packard (A. S. J,jr., Insects injurious to Forest and Shade Trees. U.S. Entomol. Commiss. Bull. No. 7. Washington, 1881. (8vo., 275 pp., 100 :fig.)
·
FAUNAS,

Europe.

Erichson (W. F.), H. Schaum, etc. Naturgeschichte der Insecten Deutschlauds. 1.
Abtheil. Coleoptera. 3. Bd. 3 Abtheil., 1. Lief. Bearbeitet von Edm. Reitter.
Berlin, Nicolai, 1882. (8vo, vi, 298 pp. M. 4. 50.)
Fairmaire (Leon). Histoire naturelle de Ja Franco. 8. Partie; Coleopt~res. Avec 27
pl. et. fig. Paris, Deyrolle, 1882. (8vo., 381 pp.)
Wood (J. G.). Common British Insects, selected from the Typical Beetles, Moths,
and Butterflies of Great Britain. With 120 fig. by E. A. Smith, engraved by G.
Pearson. London, Longmans, 1882. (Svo., 292 pp. 3s. 6d.)
Fossil Insects.

Deichmuller (J. V.). Fossile Inseoten aus dem Diatomeenschie:ffervon Kutschlin bei
Bilin, Bohmen. Mit 1 Taf. Halle, Leipzig, W. Engelmann in Comm. 1881. (1882.
4°. ans: Nova Acta. Acad. Leop. Carol., vol. 42, No. 6, 293-331 pp. M. 3.
SPECIAL GROUPS.

Myria]Jods.
(P1·otosyngnaths.)

&udder (Samuel H.). The affinitie of Palreocarnpa Meek and Worthen as evidence
ofthewidediversity of type in the earliest known Myriapoda. Amer. Journ. Sl'.,
(3,) v. 24, pp. 151-170; Ann. and '.Mag. Nat. Hist., (5,) v. 101 pp. 286-295.
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( Arohipolypods.)

Scudder (Samuel H.) . .A.rchipolypoda, a subordinal type of spined Myriapoda from
tlie Carboniferous Formation. With 4 pl. Mero. Boston Soc. Nat. Hist., v. 3, pp.
143-182.
( Ohilopods.)

Voges (Ernst).
67-69.

Das Respirationssystem der ·Scutigeriden. Zool. Anz., 5. Jhg., pp.
Hexapods •
.Aptm·s.

Taschenburg (Otto). Die Mallophagen, mit besonderer Beriic~sichtigung der von
Dr. Meyer gesammelten Arten sysematisch bearbeitet. Mit 7, Taf. Nova Acta
Acad. Coos. Leop. Carol., v. 44, No. l.
Orthopters.

Berlese (Ant.). Osservazioni sulla anatomia descrittiva del Gryllus campestris.
Con 4 tav. Atti Soc. Ven.-Trent. Padova, v. 7, pp. 200-299.
Brogniart (Charles). Observations sur la maniere dont lea Mantes construisent leurs
ootheques; sur ,.a structure des ootheques; sur l'eclosion et la premiere mne des
larves. Ann. Soc. Entomol. France (6), t. 1, pp. 449-452.
Brunner von Wattenwyl (C. ). Prodromus der europaischen Orthopteren. Mit 11
Taf. u. 1 Karte. Leipzig, W. Engelmann, 1882 (8vo., xxxii, 466 pp. M. 18).
Phy lloxera.

I

Congres international phylloxerique de Bordeaux. (Eciite par Feret -a Bordeaux et
Masson a Paris. Prix: 5 fr.) Compte reudu in Les Mon des (Moigno) (3) t. 1,
No. 9, pp. 304-305.
Du Mesnil (Bar. Eug.) Nouvel essai cofltre le phylloxera, lettre (17 fev. 1882). Les
Mondes (3), t. 1, pp. 302-303.
Girard (Maurice). Lephylloxera. 3. Edit. Avec gravures et carte. Paris, Hachette et
Co., 1882. (8vo., 120 pp.)
Marion (A. F.). Application du sulfure de carbone au traitement des vignes phylloxerees. Rapport sur iea travaux des annees 1880 et 1881 et sur lea resultats obtenus en grande culture. Paris, 1882. (4to., 141 pp., 4 pl.)
Pseudoneuropters.

Hagen (H. A.). The tarsal and antennal characters of Psocidre, Entomolog. Monthly
Mag., vol. 19, June, pp. 12-13.
- - . Beitrage zur Monographie der Psociden. Stettin. Entomolog. Zeit., 1882
PP.: 265-300.
Vayssiere (Alb.). Recherches sur l'organisation des larves des ephemeriens. Avec 11 pl.
Ann. Sci. Nat., Zool. (6), t. 13, Art. 1 (137 pp.)
Homopters.

Pascoe (Francis P.). Note on the classification of the Homoptera. Ann. & Mag. of
Nat. Hist. (5), v. 9, pp. 424-425.
Ooleopters.

Allard (Ern. ). Essai de classification des Blapsides de l'ancien monde. 3. P. Ann. Soc.
Entomolog. France (6). t. 1, pp. 493-526.
Burgess (Edward). Structure of the mouth in the larva of Dytisous. Proc. Boston
Soc. Nat. Hist., v. 21, pp. 223-228.
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Borre (A. Preudh. de). Analyse et Resume d'un Memoire de G. H. Horn, on the genera
of Carabidie, etc. Soc. Entomolog. Belg. Compt. rend. (3), p. lx, lxxiii.
Dohrn (C. A.). Geo. Horn's Carabidw besprochen. Stettin. Entomolog. Zeit., 1882,
pp. 301-305.
Fairmaire (Leon). Essai sur lea Coleopteres des Hes Viti (Fidgi). (Suite et Fin.)
Ann. Soc. Entomolog. France (6), t. 1, pp. 461-492.
Horn (G. H.). On the genera of Carabidm, with special reference to the fauna of
Boreal America. Philadelphia, 1882. (8vo., 106 pp., 8 pl.)
Horn (G. H. ). Revision of the species of Polyphylla of the United States. With 2 pl.
(Philadelphia.), 1882. 8vo. (18 pp.)
Horn (G. H.). Synopsis of the Silph,idce of the United States, with reference to the
,,... genera of other countries. With 3 pl. (Philadelphia), 1882. 8vo. (104 pp.).
Jayne (Horace F.). Revision of the Dermestidre of the United States. Proc. Am.
Phil. Soc., v. 20, pp. 343-377, pl. 14.
-Kraatz (G. ). Revision der europaisch-syrischen Arten der Melonthiden-Gattnng Hoplidia Hope. Deutsch. Entomolog. Zeitschr., 26. Jahrg., pp. 33-42.
Lidth de Jeude (Theod. Will. van). De Spijsverteringsorganen der Phythophage
Lamellicornienlarven. Med 1 pl. Proefschr. · Utrecht, Kemink & Zoon; 1882.
(8vo., 52 pp.)
Redtenbacher (L. ). Tables dichotomiques pour sei;vir ~ la determination des families
et des genres de Coleopteres d'Europe. Bruxelles, 1882. (8vp., 146 pp.)
Reitter (Edm. ). Besprechung von Horn. Revision of the Nitidulidre of the U. S.
Deutsch. Entomolog. Zeitschr.,26 Jahrg., pp. 165-170.
Riley (C. V.). Further notes on the imported Cloverleaf Weevil (Phytonomus punotatus). Amer. Naturalist, v. 16, pp. 248,249.
Hymenopters.

Bassett (H.F.). Arrangement of N . .A.. Cynipidre, by Dr. Mayr. .A.mer. Naturaliat,
v. 16, p. 329.
Bridgman (John B.) and Edw. .A.. Fitch. Introductory Papers on Ichneumonidm.
No. II. Ichneumonidre (contin.). Entomologist, v. 15, pp. 78-85.
Cameron (Peter). A Monograph of the British Rhytophagous Hymenoptera. (Tenthred-0, Sirex, and Cynips Linne). Vol. 1. London, Ray Society, 1882. (8vo., vii,
340 pp., 21 pl.)
Kirby (W. F.). List of Hymenoptera, with descriptions and figures of the typical
specimens in the British Museum. Vol. 1. Tenthredinidre and Siricidro. London, 1882. (8vo., xxviii, 450 pp., 38 s.)
Kriechbaumer (J.). Ichneumonidon Studien. Katler's Entomolog. Na.ch., 1881, pp.
117-120; 133-137; 1882,pp.122-129.
Lewis (D. M. ). Sound-producing Ants. Nature, v. 25, p. 266.
Lubbock (Sir John). Ants, Bees, and Wasps; a Record of Observations on the Social
Hymenoptera. London, Kegan Paul & Co., 1882. (Bvo., with colored plates.
International Scientific Series, vol. xl.)
Riley (C. V.) List of North American Cynipidre. Amer. Naturalist, vol. 16, p. 246.
Riley (C. V.) The Utilization of Ants in Horticulture. Nature, v. 26, p. 126.
Schmiedeknecht (H. L. Otto). .A.pidre europere per genera, species et varietates
dispositre atque descriptre. .A.cced. tabulre incis. Fasc. 1 et 2. Gumperda (Berlin, Friedlander & Sohn), 1882. (8vo., pp. 1-122, 6 Taf. M. 14.)
Dipters.

Becher (Ed.). Zur Kenntnis der Mundtheile der Dipteren. Mit 4 Taf. Denkschr. d.
Akad. d. Wiss. Wien., Math. nat. Cl., 45 Bd., pp. 123-162.
Dimmock (Georg ). Anatomy of the Mouth-parts and of the soctorial apparatus of
Cule.r. With 1 pl. Psyche, v. 3, pp. 231-241.
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Williston (S. W.). Contribution to a knowledge of North American Syrphidre. Proc.
Am. Phil. Soc., v. 20, pp. 279-332.
Lepidoptera.

Berl (F. R. ). Schmetterlingsbuch. Ganzlich ungearbenitet und vermehrt von H. von
Reinmann, Neu durchgesehen und erganzt von Dr. ·W ilh. Stendel. 6 Aufl. 1-3.
Lief. Stuttgairt, Jul. Hoffmann. 1882. (4to. each M. 1.50.)
Distant (W. L. ). Rhopalocera Malayana; a Description of the Butterfile~ of the
Malay Peninsula. Part I. London, 1882. ( 4to., 28 pp., 4 pl.)
·
Grote (Augustus Radcliff). An Illustrated Essay on the Noctuidre of North America,
with a colony of butterflies. London, Van Voorst, 1882. · (Svo.)
Heylaerts (F. J. M.,) fl.ls. Essai d'une Monographie des Psychides de la Faune
Europeenne, precede de considerations generales sur la famille des Psychides. 1,
Partie. Ann. Soc. ~ntomolog. Belg., t. 35, pp. 29-73.
Kirby (W. F .). European Butterflies and Moths. With 61 colored plates, based upon
Berge's Schmetterlingsbuch. London, Cassell, 1882. (4to., 486 pp., 35 a.)
Lindeman (K. ). Coleophora Tritici, ein neues schadliches Insect. Bull. Soc. Imp.
Nat. Moscou, t. 56, pp. 39-4f.
Riley (C. V.). Probable Sound Organs in Sphingid Pupae. Amer. Naturalist, v. 16,
pp. 745, 746.
Riley (C. V.). The Silk-worm; being a brief Manual of Instruction for the production of Silk. Withillustr. Washington, 1882. (Svo., Dept. of Agriculture. Special
Report No. 11, 2d edition.)
Scudder (Samuel H.). Fragments of the coarser Anatomy of Diurnal Lepidoptera.
Psyche, v. 3, i,p. 263-275; 295-298 ; 307-309.
Selvatico (Silvestre.). Sullo sviluppo embrionale dei Bombici. Con 7 tav. Bollet, di
Bachicoltura. Anno 8, pp. 79-115.
- - . Sur le developpeµi.ent embryonnaire des Bombyciens. Avec 1 pl. Jour. de
Microgr., 6. Ann., pp. 167-172; 216-223.
Zimmermann (Carl). Die Variabilitat der Schmetterlinge in ihren verschiedenen
Entwickelungsstadien und der biologische'Werth von Form, Farbe, und Zeinchnung.
Verhandl. Ver. f. Naturwiss. Hamburg, 5 Bd., pp. 58-62; 66-68.

A new order of Myriapods.

In 1865 Messrs. Meek and Worthen described a peculiar genus of
articulates based on a specimen found in the carboniferous formation of Illinois and named it Palreocampa. 'They referred the new type,
with some hesitation, to the class of worms. Other specimens have
been lately examined by Mr. S. H. Scudder, and that naturalist came
to the conclusion that the old type was neither a worm nor caterpillar, but really belonged to the group of Myriapods, and represented in
that group a previously undifferentiated order, which has been named .
Proto~yngnatha. Mr. Scudder was led by the study of this type to the
conclusions, (1) that in this ancient Myriapod, as old as any with which
we are acquainted, we find dermal appendages of
extraordinary high
organization, more complicated than anything of the sort found in living arthropods; and, (2) that at the early period when it lived the
divergence of structure among Myriapods was as great as it is to-day.
The bearings of these facts .are discussed at length by Mr. Scudder.

an
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Mimicry by plume-moths.
The plume-moths have wings cleft into feathery plumes, and when
flying remind one of drifting thistle-down. Mr. J.E. Taylor recalls that
of about twenty species of Pterophorus whose larval habits are known,
one-half feed on composite plants having plumed seeds, and it is therefore suggested that the wings of the moths, mimicking the down, must
be protective to females when depositing their eggs, as well as when
they are flying.
VIII. MOLLUSCOIDS.
POLYZOANS.

Barrois (Jules). Embryogenie des Bryozoaires. Essai d'une., theorie generale du
developement basee sur l'etucle des metamorphoses. A vec 1 pl. J ourn. de 1'Anat.
et de la Physiol., 1882.
- - . Embryogeny of the Bryozoa; an attempt at a general theory of their development, [etc.] With 1 pl. Ann. & Mag. Nat. Hist. (5), p. 265-279, p. 388-403, pl. 14.
Julien (J.) Nute sur une nouvelle division des Bryozoaires cheilostomiens. Bull.
Soc. Zool. France, 6. Ann., pp. 271 :..285.
Hicks (Thomas). On certain remarkable modifications of the avicularium in a species
of Polyzoan; and on the relation of the vibraculum to the avicularium. Ann.
and Mag. Nat. Hist., (5,) v. 9, pp. 20-25.
M'Intosh (W. Carmichael.) Preliminary notice of Cephalodiscus, a new tY,pe ailied
to Prof. Allman's Rhabdopleura, dredged by H. M. S. "Challenger." Ann. and Mag.
Nat. Hist., (5,) v. 10, p. 337-348.
/

A new Rhabdopleuran.

A new genus of Rhabdopleurre, an order of Polyzoans hitherto only
known through one genus-Rhabdopleura-has been made known by
Professor McIntosh. It has been named Oephalodiscus. It is especial1y
distinguished by remarkable branchial or tentacular plumes and by the
perfectly free condition of the polypides. It may be added that Professor Lankester visited Norway in August expressly to study Rhabdopleura, .and was successful in finding it in considerable numbers and
under favorable conditions.

Variations of the avicularium in Polyzoans.
As the Rev. Thomas Hincks well remarks, "The homology between
the curious avicularian [or bird-head-like] append.age which is pre ·ent
on so many of the cheilostomata and the zorecium with its contained
zooid has been amply demon trated and is now generally admitted.
Indeed the rudimentary or primary forms of the organ exhibit so light
an amount of divergence from the ordinary cells that we have no difficulty in recognizing the morphological relationship between the two·
and from this tarting point a serie of transitional forms conduct u
to the mo t highly pecialized term, in which the zorecial type i
effectually marked." Further, "the avicularium with more or le
elongated mandible i a tep towards the secon<l. of the appendicnlar
organ wit whic the Oheilo tomatous Polyzoa are furnis.hed, the
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vibraculum." Transitions between these two types have even been
found in one species of ;polyzoan, the ubiquitous Microporella ciliata.
In specimens from' the Queen Charlotte Islands the following modifications were found: (1) "ordinary avicularium with · pointed beak";
(2) '' avicularium with the mandible elongated into a spine"; ,(3) "avicularium with the spinous mandible supporting, a membranous flapper";
and (4) ·" vibraculoid structure with t~ll, well-developed seta and
partially-modified beak."
BRACHIOPODS,

General.

Bemmelen (J. F. van). Over den Bouw der Schelpen van Brachiopoden en Chitonen.
Med 1 pl. Acad. Proefschr. Leiden, Brill, 1882. (8vo. 103 pp.)
- - . Untersuchungen iiber den anatomischen und histologischen Bauder Brachiopoda testicardinia. Mit 5 Taf. Jena. Zeitschr. f. Naturwiss., 17. Bd., pp.
88-161.
,

Relations of the Brachiopods.
For the benefit of such as may desire to become acquainted with the
literature of Brachiopodology, it is fit to state here that Van Bemmelen's
article on the anatomical and histological structure of the Brachiopods
is directed in part to the attempt to prove an intimate relationship
between that class and the worms. It is claimed that instead of being
allied to the Mollusca, the Brachiopods "appear to present the closest
resemblance to the Ohretognatha. Not only do the ectoderm, enteric
canal, and the body-cavity present just the same developmental history,
but in both we observe a feeble development of connective tissue; the
only differentiation in this layer is the formation of supporting fibres."
It is concluded that "the important differences are the possession by
the Brachiopod of a shell and of a stalk; but the former has been shown
to be merely a thickening of the cuticle, and the secondary value of the
latter is shown by the differences between the Testi- and Ecardines."
. (J. R. M. S., (2,) v. 3, p. 338-360.)
Dr. Van Bemmelen's facts, so far as given by the abstract, appear
on the whole to be well enough, but his use· and collocation of them
scarcely seem justifiable on principles of sound logic and the facts contravening his postulate have scarcely been sufficiently considered.
IX. MOLLUSKS.

General works.

Fischer (Paul). Manuel de Conchyliologie ou histoire naturelle des Mollusques vivants et fossiles. Fasc. iv (Cephalopodes). pp. 305-416, fig. 105-~01. Paris, F.
Savy, 1882. Bvo.
Kobelt (Wilhelm). Kataloge lebender MolluskeL' (Fusus Lam., Pisania Biv., Pollia
Gray, Metula H. et A. Ad., Buccinopsis Je:ffr., Neobucoinum E. A. Sm., Chlanidota
Marts., Clavella Sws., Desmoulea Gray). Jahrb. deutsch. Malakozool. Ges., 9.
J ahrg., pp. 8-29. .
·
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Martens (Edouard vdn). Conchologische Mittbeilnngen, als Fortsetzung der Novitates conchologicre. Kassel, Th. Fischer, 1881. (8vo. Bd. I, viii, 101 pp., 18 Taf.
M. 22. Bd. II, Heft. 1, 2, pp . .103-128, Taf. 21-24. M. 8.)
Martini und Chemnitz (Systematisches Conchylien-Cabinet von); neue reic}1 vermehrte Ausgabe [etc.], forgesetzt von Dr. W. Kobelt und H. C. Weinkauff. 314,
Lief. [etc.J Ntirnberg, Bauer u. Raspe, 1882. (4to. M. 9, flach.)
Pfeiffer (Louis). Malakozoologische Blatter. Forgesetzt von S. Clessin. 5. Bd.,
Bog. 7, etc. Kassel, Th. Fischer, , 1882. (tSvo.)
Tryon (George W.), jr. Manual of Conchology, structural and systematic. With illustrations of the species. Vol. IV. Philadelphia, Author, 1882. (8vo. Col., $20;
plain, $12.)
•
- - . Structural and systematic Conchology. .A.n introduetion to the study of the
Mollusca. Vol. I. Philadelphia, Author, 1882. (8vo.)

Journala.
Journal de Conchyliologie [etc.], publie sous la direction de H. Crosse et P. Fischer.
[t: 30, or] 3. ser., t. xxii. Paris, H. Crosse, 188-2. (8vo.)
Journal (The) of Conchology. v. 4. London, D. Bogue, 1882. (8vo.)
Proces-verbaux des seances de la Societe Royale Malacologique de Belgique. t. xi.
.A.nnee 1882. Bruxelles, 1s..1s2. (Svo.)

Morphology.
Simroth (H.) Ueber das Nervensystem und die Bewegung der dentschen Binnen.
schnecken. Mit 1 Taf. Progr. Realschule II. Ordn. Leipzig, 1882. (Progr. No.
503), pp. 3-29.
Cattaneo (Giac.) Le Coloni~ lineari e la Morfologia dei Molluschi. Con 15 incis. in
legno e 2 tav. cromolit. Milano, frat. Dumolard, 1882. (8vo., xxiv, 420 pp.)
- - . Individualita dei Molluschi. Communic. preventiva. Boll. Scientif. Maggi,
Zoja, etc. Anno 4. pp. 659-664.

Fau11aa.
(North America.)
Verrill (A. E.). Catalogue of Marine Mollusca added to the Fauna of New England
during the past ten years. With 6 pl. Trans. Connecticut Acad., v. 5, pp. 447-

587.
- - Notice of recent additions to the marine Invertebrata of the north-eastern
coaet of America [etc.]. Part IV. Additions to the deep-water Mollusca taken
off Martha's Vineyard in 1880 and 1881. Proc. U.S. Nat. Mus. v. 5, pp. 315--343.
Wetherby (A. G.). Geographical distribution of certain fresh-water Mollusks of
North America and the probable cause of their variation. Amer. Journ. Sc., (3,)
V. 23. pp. 203-212.
White (C. A.). Conditions attending the geological descent of some fresh-water
gill-bearing Mollusks. Amer. Jour. Sc., (3,) v. 23, pp. 382-386.
(Europe.)

Locard (Arnauld). Prodrome de malacologie fraD<;aise. Catalogue general des mollusques vivants de France (Mollusques terr,stres, des eaux doucea et des eaux
sauma.tres). Lyon, Georg; Paris, J.-B. Bailliere et fils, 1882. (8vo., vi, 466 pp. )
(Asia.)

Martens (E. von). Ueber centrala iatische Molluskcn. Mit 5 Taf. Mem. Acad. Imp.
Sc. St.-P tersburg (7), t. :30 (65 pp. M. 4. 70.)
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Memoires concernant l'Histoire naturelle de l'empire chinois par des Peres cle h Compagnie de Jesus. 2 cahier. Notes sur les mollusques terrestres de la vallee du
Fleuve Bleu. Chang-Hai, 1882. (4to, 90 pp., 10 pl.)
Molle~dor:ff (0. von). M~terialien zur Fauna v,on China. I. Die D~ckelschnecken.
M1t 2 Taf. Jahrb. deff'tsch. malak. Ges., 9. Jahrg., 1882, pp. 251-278.
(Africa.)

. Crosse (Henri). Faune malacologique du lac Tanganyika. Avec 1 pl. Journ. de Conchyliol., t. 30.
(.Australia.)
Smith (Edgar A.). On thefresh-watersbells of Australia, with3 pl. Journ . .Linn. Soc.
London, Zool., v. 16, p. 255-317. (155 sp., of which 27 are new; 14 pseudo-Australian sp.)
CONCHIFERS.

Morphology.
Mitsukuri (K.). On the structure, and significance of some aberrant forms ofLamellibranchiate gills. With 1 pl. Stud. Biolog. Laborat, Johns Hopkins University,
v. 2, p. 257-270. (Reprinted from Quart. J ourn. Mier. Sc.)
The Oysters.
Bouchon-Brandely. De la sexualite chez l'huitre ordinaire ( 0. edulis) et chez l'huitre
portugaise (0. angulata). Fecondation artificielle de l'huitre port1:1gaise. Note
de M. Bouchon-Brandely, presentee par M. Berthelot. Comptes rendus, Acad. Sci.
Paris, t. 95, pp. 256-259, July :n, 1882.
- - . On the· sexuality of the .common and that of the Portuguese oyster (o. angulata ). Artificial fecundation of the Portuguese oyster. Translatedby J. A. Ryder.
Bull. U. S. Fish Commission, v. 2, pp. 339-341.
- - . Rapport relatif a la generation et a la fecondation artificielle des huitres,
adresse au ministre de la marine et des colonies,· par M. Bouchon-Brandely, secretaire du College de France. Journal officiel de la ReP,nblique Fran~aise. Dec.
16 and 17, 1882; pp. 6762-6764 and ·6778-6782.
- - . Report relative to the generation and artificial fecundation of oysters, ad- dressed to the minister of the marine and colonies. (With notes by J. A. Ryder.)
Bull. U. S. Fish Commission, v. 2, pp. 319-338.
Hoek (P. P. C.) Recherches sur les organes genitanx des huiitres. Comptes rendus,
t. 95, Nov. 6, 1882.
- - . Researches on the generative organs of the oyster ( 0. edulis). (A translation
of the foregoing by J. A. Ryder.) Bull. U.S. Fish Commission, v. 2, pp. 343-347.
Horst (R.) Bijdrage tot de Kennis van de Ontwikkelingsgeschiedenis van de Oester
(Ostrea edulis L.). Tijdschr. d. Ned. Di-erk. Vereen., dl. 6, 1882.
- - . On the development of the European oyster ( Ostrca edulis L. ). Quar. J ourn.
Mic. Sci., n. s. v. xxii, pp. 341-346, pl. 27.
- - . A contribution to our knowledge of the development of the oyster (Ostrea
edulis L.). (Translated from the original Dutch 1:/y J. A. Ryder.) Bull. U. S.
Fish Commission, v. ii., pp. 159-167.

Oysters and their propagation.
Much alarm has been felt in some quarters lest nature unaided should
be unable to answer the demands of an oystP-r-loving population, increasing in an extraordinary ratio, and covering a continent. The U.
S. Commissioner of Fisheries therefore delegated Mr. John A. Ryder, an
accomplished embryologist, to investigate the feasibility of the artificial
propagation of the esteemed mollusk. Meanwhile European govern-
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ments and naturalists were on their side seeking what could be done
for the old world, and Messrs. Hoek and Horst in the Netherlands, and
Bouchon-Brandely in France, especially took up the investigation of the
question. These several naturalists have mater1 lly added to the information previously gleaned by Davaine and Brooks, and the results of recent investigations have been ably digested by Mr. Ryder in "a summary of recent progress in our knowledge of the culture, growth, and ·
anatomy of the oyster." From that summary we derive the following
data, using in most cases Mr. Ryder's own words:
The oysters of greatest economical importance are three in number,
(1) the common species of Northern Europe, ·0strea eduli.s; (2) a more
southern species, formerly not occurring northward of the Lusitanian
peninsula, 0strea angulata, and (3) the ordinary Virginia oyster, 0strea
virginica.
According to M. Bouchon-Brandely, ·" twenty or twenty-five years ago
tµe Portuguese oysters, indigenous to the Tagus, did not exist on the
coasts of F-i'ance. A damaged vessel discharged its cargo into the
Giron de, upon the old Banc de Richard. Here they have since· so multiplied that they cover an extent of from twenty-five to thirty kilometers, a vast bed which will soon be limited only by the banks of the
river.
0strea edulis is undoubtedly hermaphrodite - - - "The Portuguese oJster is, on the other hand, incontestably unisexual. Like the
American oyster, as shown by Brooks, its ova and milt are expelled
from the shell. Neither ova nor embryos are ever foun.d in its mantle.
The young of the common oyster cannot live outside of the shell. .According to M. Bertb~lot's investigations the fluids in the mantle cavity
of 0. edulis contain albumen in a notable proportion, upon which the
young are supposed to be nourished. M. Bouchon-Brandely found that
the young of 0. edulis, whether in the forll). of white or gray spat, could
not be developed in sea water external to the parent; the white embryos
died in three days, the gray after twelve or fifteen days after their removal from the parent, although within reach of collectors. These facts
he thinks, preclude the possibility of the crossing of the species. With
r e pect to thi point, however, our author made direct experiments, or
attempt to hybridize the two species, which gave only negative result .
Mixtures of the eggs of 0. edulis with the milt of 0. angulata and ?.ice
-versa, never re ulted · in fertilization, although the experiment were
repeated at different times for the last two year .
I. Bouchon-Brandely succeeded in artificially fertilizing eggs of O.
angulata. The vital propertie, of both element were retained for two
t three hours. The embryo began to swim at Verdon in even hour.
Th h 11 wa formed on the ixth to the seventb. day. Th temp rature
of tb waterwa 22deg. C. (equal to about 71 deg. Fahr.). Theartifici, l
f, c n a ion pre nt d no difficulties. Four times out of five if g
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spawn is used, mobile embryos will be produced. The spawning takes
111ace in •O. angulata for several weeks and gradually.
"An inclosure about thirty-five feet square was prepared at Verdon 1
mto which the animated products of successive fecundations were
poured. The sea water was permitted to enter this space through a
bed of fine sand, and to pass out in the same way. This evabled the
experimenter to retain the artificially spawned -embryos with in the inclosure. After a month of reiterated experiments our endeavors were
crowned with success. We had the satisfaction of finding some brood
fixed on each of the tiles placed in our experimental' clear.' This is so
much the more remarkable as until last week [this appears to have
been in July] no spat had yet attached itself to the numerous collectors
immersed on the oyster beds of the Gironde; that is to say, in the very
center of the clear."
·
Mr. Ryder, commenting on these experiments, justly claims that they
are of the highest interest and may be of great practical value, especially
the means resorted to in order to prevent the escape and Joss of the
embryos from the clear or pond. The Virginian oyster is related physiologically as well as morphologically to the Portuguese spec~es, and what
could be done for the one could doubtless be accomplished for the
other.
Mr. Ryder turned his special attention to the American form. During the past season he found, after opening the animal carefully, that it
is easy to remove the ova and milt from the female and male by stroking the generative duets towards their outlet, when the products can
be picked up with a pipette or " medicine dropper" and transferred to
water free from extraneous matters of every kind. He also found that
when the milky mass is dropped. into water the character of the cloud
of particles produced in the water at once diagnoses the sex of the
individual from which the spawn bas been obtained. If the animal be
a :rp.ale the cloud produced upon stirring breaks up into wisps and
streaks, which resemble the cirrus clouds or mare's tails of meteorologists. If the specimen be a female the spawn when dropped into the
water immediately breaks up into a distinctly granular cloud. These
differences are so marked that any person . may be taught to recognize
them in a few minutes. · The new method of removing the spawn and
milt from the reproductive organs 'insures greater success in impregnation. Ninety per cent. of the eggs may be fertilized by the new method,
a result scarcely possible with the usual plan of chopping up the reproductive organs. This method, together with the mode of discriminating the sexes without the use of a microscope, puts us in a fair way
to realize some part of a scheme of artificial propagation.
Mr. Ryder also ascertained the nature of the collapse and shrinking·
of the oyster body about the end of the breeding season. It is due to
a total atrophy or wasting away of the reproductive organs at the com
pletion of the spawning season. The whole of the connective tissue subH. Mi8. 26--v8
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jacent to the mantle, and between the latter and the liver, disappears,
together with all traces of the reproductive organs, ducts and all. '' At
the first bend of the intestine there is still some of the connective tissue
remaining, but even here and in the mantle it has changed its character entirely, •and become very spongy and areolar, instead of solid, and
composed of large vesicular cells, such as are met with when the animal
is in a better condition of flesh. In fact, it appears as if this mesenchymal or connective tissue substance had been used up and converted
into reproductive bodies-generative products-in the case of the
spawu-spent and extremely emaciated individuals. In sections from
individuals in various conditions, from that in which the rudimentary
network of generative tubules has just appeared in the connective
tissue, on up to those in which the reproducti;e tissues are enormously
developed in bulk and proportion to the mass of the remaining structun•s, there is a perfect gradation from their complete absence to their
full development. This would appear to be very strong evidence in
. support of the theory that the reproductive follicles or tubules are developed anew each season directly from the specialization of certain
strings or strands of connective tissue cells."
Mr. Ryder adds that many animals manifest a periodic development
of t_h e glandular portions of the reproductive organs, but he knew of no
form in which there is any such presumptive evidence that these organs
are annually regenerated and finally altogether aborted as seems to be
the case with the oyster. '' Together with the changes here ,lescribed,
the most remarkable changes in the solidity and consistence of the animal take place. The shrinkage of a spa.wn-speut oyster in alcohol or a
chromic acid solution is excessive, an<.l will, when complete, reduce the
animal to one-tenth of its bulk while alive. This shrinkage is due to
abstraction of the water with which the loose, spongy tissue of the exhausted animal is disten<l.ed. A. so-called 'fat' oyster, on the other
band, will suffer no such excessive dimiuution in bulk when plac~d in
alcohol or other haruemng fluid. In consequence of this variable development of the reproductive organs as well as that of the connective
ti sue of the body mass, the amount of solid protoplasmic material contaiue<l. in the ame auimal at different times must vary between wide
limits. Aud ina much a the nutritive and reproductive function of
animal are notoriously interdependent, it follows in consequence of
the enormou fertility of the oyster that a va t amount of store'd mat rial in the hape of connective tis ue mu t be annually converted into
germ8 an<l annually rC'placed by nutritive proce se . Plenitud or
d arth of food are al ' O to be considered, but it now become a littl
a ier to und r tan<l. the physiological interdependence of the reproductiv function and the o-callecl fattening proces .
"Tb wid pr ad b li f in 'fat' and ~poor,. oyster i imply
wid pr ad d lu i n if it be maiutaiue<l. that fie hy oy ter owe their
r tun li y t a d •p ·it f oleaginou or fatty matter. Far from deny-
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ing that there is absoluteiy no fatty matter in these mollusks, I do most
emphatically ·d eny that the winter plumpness of the a.qimal is due to
such a cause, but rather to large accumulations of protoplasmic matter
of a soft, slimy consistency, identical with the more substantial parts
of the higher animals. This popular error in regard to the true cause
of the plumpness or leanness of the oyster, as the case may be, is only
another illustration," adds Mr. Ryder, "of the very many erroneous ideas
of the intensely practical multitude who decry scientific methods, which
are after all only very rigorously exact common sense methods under
another name."
The much-mooted question as to the cause of the green color of some
oysters was also inquired into by Mr. Ryder.
His investigations of green oysters confirmed a former conclusion
reached by him-that the color was due to a tincture of the blood cells
either derived from green vegetable food or possibly by an effect of certain food upon the secretions of liver which have changed in color. The
greened blood cells accumulate
some cases in the interstices of the
muscular trabeculoo of the ventricle, and are sometimes even packed
down behind the auriculo-ventricular valves so as to impede their action. They apparently lose their amoeboid disposition to a great extent.
"This amoebal character of t,he blood-cell of the oyster is very striking,
and may continue to exhibit itself in the living blood-corpuscles for
four hours a.fter their removal from the animal. The cysts filled with
green cells are simply points in the pallial vessels which have been distended by the.Se almormal accumulations. The greenish cells and blood
corpuscles are of about the same size, or about 1-3,000th of an inch in
diameter. They are evidently not parasitic; none were ever seen to
present anything like ·an appearance of commencing fission."
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Dp,11 (W. H.) On certain Limpets and Chitons from the deep-sea waters off the east~
ern coast
the United States. Proc. U. S. Nat. Mus., v. 4, p. 400-414.
Grabau '(H.) Ueberdie Spiralen der Conchylien, mit besonderer Bezngnahme aut cl ie
· Na.umann'scbe Conchospirale. Leipzig, Hinrich's Verlag in Comm., 1882 (4to, 39
PJ?· mit 1 Taf. M. 1.)

of

A.mphineurans.

Huhrrcht (A. A. W.) A Contribution to the Morphology of the Amphineura.
woodcuts. Quart. Jour. Miscroscop. Sc., v. 22, p. 212-228.

With

Pulmonates.

R:

Morelet (A.) Observations critiques sur le memoire de M. E.
Martens, intitule:
Mollusques des Mascareignes et des Secbelles. Jonrn. de Conchyliol., v. 30, pp.
85-106.
Rochebrune (A. T. de). De l'ovoviviparite cbez les Mollusques pulmones terrestres
inopercules. Bull. Soc. Philomath., Paris, t. 6, pp. 219-225.
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Schepmann (M. M.) Die Zungen der Hyalinen. Mit 3 Taf. Jahrb. deutsch. Malak.
Ges., 9. Jahrg., pp. 236-243.
Taylor ( J. W.) Life History of British Helices. Helix a1'b'Ustorum. With 1 pl. J ourn.
of Conchol., v. ~, p. 241-256.
Ag loss ate Nudib1·anchiates.

Graff (Ludwig von). Ueber Rhodope Veranii Koll. (=Sidonia elegans M. Schultze.)
Mit 1 Taf. Morphol. Jahrb., 8. Bd., pp. 73-84.
NudibranchiateH.

Berg (Rudolf). Beitrage zur Kenntniss der Aeolidiaden.
k. k. zool.-bot. Ges., Wien, 1882, pp. 7-74.

Mit 6 Taf.

Verhandl.

Pectinibranchiates.

Carriere (Justus). Marginella glabella L. und die Pseudomarginellen. Zeitschr. f.
wiss. Zool., 37. Bd., pp. 99-120, pl. 9.
Haller (Bela). Zur Kenntniss de-r Muriciden. Eine vergleichend-anatomische.
Studie. 1. Th. Anatomie des Nervensystems. Mit 3 Taf. u. 2 Holzschn. (A.rheiten
aus dem zool.-vergl.-anat. Institute der Univers. Wien.) Denkschr. d. Wien. A.kad.,
Math.-Nat. CI., 45. Bd., pp. 87-106.

Rhodope a Nudibranchiate.
Many years ago a small worm-like animal was described by Kolliker
under the name Rhodope Veranii, and approximated by him to the
N udibranchiate Mollusks, and it bas been there retained by several
malacologists. Some do.u bt has been entertained as to its relationships,
however, and the same type was redescribed as Sidonia elegans, and referred by Schultze to the Turbellarian worms. Recently the species
has been re-examined by Professor Graff, and according to that naturalist
it differs from the Turbellarians by its central ganglia, its sensory apparatus, its generative organs, and the anus, and- in these respects most
resembles the N udibranchiate Gastropods. Nevertheless it is devoid of
a buccal mass and odontophore, as well as gills. Although retained in
the order of Nudibranchiates, it is therefore regarded as the lowest term
of that series. It is considered to be a derivative from a generalized
Rhabdocrelid stock named "Alloiocrela"-a conclusion which some may
doubt until its embryology is known, and that may be required even to
prove its pertinence to the Nudib~anchiates.
A new family of .American Gastropods.
Ten year ago, in the Canadian Naturalist, certain small shells found
in Postpliocene depo it of Canada were described by Dr. P. P. Carpenter as repre entative of a new generic type, Ohoristes elegans. Thi"
form has been found living by attaches of the U. S. Fish Commi ion
in deep water (225 fathom ) off Martha's Vineyaru, and an examinatiou
of it structure ha cau ed Professor Verrill to differentiate it a a peculiar family type-the Chori tidre. The 'e are Tectibranchiate with a
thick hort head; large retractile pharynx; well-developed jaw · au
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odontophore, with three rows of rhachidian teeth, and on each side a
broad bilobed inner.lateral, and two rows of small, hook-shaped outer
lateral teeth (1.1 + 1.2 x 2) ; with frontal tentacles, united by a fold and
small posterior tentacles, and with a beliciform shell provided with a
paucispiral operculum.
Although the living shells have been referred to the same species as
the fossiUzed, they have been distinguished as a variety (named tenera),
inasmuch as they have a "much thinner and more fragile texture," but
this difference, it is suggested, "may be due to mere local conditions."
It should be added that the gills of the Choristiids are "large, attached
to the inner surface of the mantle on the left side of the neck, and ex~
tending oYer to the right side, consisting of numerous lamelloo. (Proc.
U. S. Nat Mus., Y. 5, p. 337.)
A new deep-sea family of Docoglossates.

The family Co.cculinidoo has been proposed for two limpet-like mol ·
lusks, of deep water, exhibiting a peculiar combination of characters.
The two are congeneric; representing a new genus called Cocculina, and
belong to the order of Rhipidoglossa. The dentition is typicttl50-150 (1 + 3) I (3 + 1) 150-50-and resembles that of the Fissure1lidoo
and Helicinidoo; but there is only a single asymmetrical gill, no appendages to the side of the foot or on the mantle are developed, and the shell
is patelliform, un:fissured, unsinuated, and entirely external. The species have been found at the depth of over 100 fathoms east of the New
England coast, and in deeper water in the Caribbean Sea.

A new deep-sea family of Fissurelloid Rhipidoglossates.
The family .Addisoniidoo has been constituted for the reception of a
remarkable Jimpet-like Gastropod found about 75 miles south and. west
from Martha's Vineyard, ~t a dept~ of from 96 to 130 fathoms. The•
mollusk belongs to the order of Rhipidoglossa, but has a very peculiar
dentition, viz, 1 (1 + 2 + 2) I (2 + 2 + 1) 1-the single uncini being flat ·
and scale-like. The parts are very asymmetrical, and· there is an enormously developed lateral series of sepatately inserted gill Jamin.re, like
those of the Patellidoo, but no :filamentary appendage of any kind. The
shell is asymmetrical and porcellanous. The type is interesting as being
a generalized-or what would have been called by Agassiz a " synt.hetic"-form. The species ,h as been named Addisonia paradoxa.

The Pseudomarginellm.

In the annual report of the Smithsonian Institution 1or the year 1880,
a notice of a preliminary article by Dr. Justus Carriere on Marginella
glabella arid Pseudomarginella was given. Dr. Carriere claimed to have
found in shells having the aspect" of '' Marginella glabella" animals
exhibiting three very different types of dentition. It was then supposed
by the reporter that the statement that the shells associated with the
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several animals would be regarded by a conchologist as M · inella
glabella was to some extent figurative and intended to convey ~ idea
of a similarity which strongly contrasted with the dissimilarit ' ·" f the
animals. During the past year a full monograph of the several forms
has been published by Dr. Carriere. It now appears that the shells
are actually undistinguishable specifically from each other, and unless
special attention was called to them, a conchologist would unhesitatingly consider them to be of the same species. Let it be remembered
that the shell of "Marginella glabella" is very characteristic in form as
well as color, and the difficulty of believing that sucht a species of
shell may be developed by animals of three different families of mollusks may be understood. It will be much more credible that Dr.
Carriere has been imposed upon, and that the animals of other shells
have been skillfully transferred into emptied shells of Marginella glabella than to believe that such an anomaly as has been alleged should occur in nature. Dr. Carriere's good faith cannot be impugned, but
there is too much reason to fear that he has been made the victim of a
hoa,x or perhaps a deliberate fraud: Dr. Carriere has well summarized
the alleged facts in a tabular form, which is herewith literally translated.
The data purport to be the result of examination of eleven specimens,
six of which had a marginelloid animal and the others operculigP,rous
ones.
Animal.

Shell.

Foot.

Operculum.

Marginella glabella ..... . Mstr~ella Broad and flat, nargla ella.
rowed backwards,
red.
Pseudomarginella lepto- Marginella Narrow and high, unipus.
formly wide, colorglabella.
less, on the side
black s~ots.
f seudomarginella platy- Mariinella Broad an flat, unipus.
gla ella.
formly wide, colorless.

Teuta.cles.

Wanting ......... Long, attenuated.
Unguiculate, like
that of Fu1ms.

Short, broad.

Lamellar, like that Short, cylindrical
of Purpura.

( Table-conti.nued.)
.Animal.

Foot gland.

Radula .

Family .

Marginella glabella ......... . .A singlo median, broad, and I Large in compari- Marginellacea.
multidentate tooth.
I son with the foot.
Pseudomarginella leptopus .. Lateral teeth, broader than Very small ........ . Buccinacea (probably).
the rachidian.
Pseudomarginella platypus .. Lateral teeth unguiculate, Very small ... . .... . Purpuracea. (probably).
much narrower than the
rachidian.
'

I

that (1) the a,me species of shell (u ing the word
n e) i repeated iu the everal type , a~d that (2)
v ral animal , xclu i e of the hell , are strictly related to the
an
num r u r pr enta i e of three widely differentiated famili
w uld be uuh· itatingly referred to uch families were it n for th
Te ar then called upon t decide which of two altcrnatl\" 1 ·
h ·11 .
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the more probable, (1) that the same species of shell is developed by three
family types which otherwise have the bard and soft parts duly coordinated, or (2) that the animals have been dissociated from their own
shells, and in some way or other been thrust into shells of Marginella .
glabella. If the alleged facts of Dr. Carriere were established, no certainty could be enjoyed in either morphology or palmontology. It is
noteworthy, finally, that there is no co-ordination between the operemla
or animals of the pseudomarginellm and the shells.
·
CEPHALOPODS.

General.
Blake-(J. F.) A Monograph of the British Fossil Cephalopoda. Part I. Introduction and Silurian Species. With 31 pl. London, Van Voorst, 1882. (4°. 244 pp.)
Brock (J.) Zur Anatomie und Systematik der Cephalopoden. Mit 4 Taf. Zeitschr.
f. wiss. Zool., v. 36, pp. 543-610.
Fischer (Paul). Sur la classificatfon des Cephalapodes. J ourn. de conchy liol., v. 30,
pp. 55-57.
Maurice (Charles). Expose des recherches de M. W. Branco sur l'emhryogenie et_les
. affinites des cephalopodes fossiles. 2 partie . . Lille. Ann. Soc. Geol. du Nord,
v. 9,pp. 104-125.
Steenstrup (Japetus). Notre teuthologicre. Oversigt k. Danske Vidensk. Selsk.
Forbandl., 1882, pp. 143-168.
Digestion.
Borquelot (Em.) Recherches experimentales suar l'action des sacs digestifs des Cephalopodes sur les mat'ieres amylocees et. sucrees. Archiv. Z_ool. Experiment., v.10,
pp. 385-422.
Ink-bag. ·
rGirod (P.) Recherches sur la poche du noir des cephalopodes des c6tes de Franc~
Avec 5 pl. Archiv. Zool. Experim., t. 10, pp. 1-100; Ahstr. in ionrn. R. Micros<,1.
Soc. London (2), v. 2, pp. 487-489.

The major groups of Oephalopods.

The Cephalopods are of peculiar interest on account of the intense
morphological specialization of the members, their range in time and
space, and the geologicail history of the group. Within a sl1ort period
much has been contributed to a better understanding of the class by
Messrs. A. Hyatt, Munier-Chalmas, Broch, Paul Fisc~er, and espe.cially
A . .E. Verrill. The taxonomic rank of the Cephalopffds as a class may
be considered to be e.s tablished and undisputed, and equally certain is
it that all the living forms are perfectly segregable into two primary sections of the value of orders at least. These groups were first correctly
defined and named Tetrabranchiata and Dibranchiata by Professor
Owen in 1838, but were earlier recognized and denominated Tentaculiferes and Acetabuliferes by Ferussac and d'Orbigny in 1834. But there
are numerous extinct Cephalopods as to whose affinities there are still
some doubts. For a long time they were supposed to be closely related
to the Nautilids, and consequently to be Tetrabranc~iates-;. such are
the .Ammouites and kindred forms. But Pro'f.~S80r Agassiz nearly twenty
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years ago urged that they w&e ordinally distinct from both thPi Tetrabranchiates and Dibranchiates, and distingu1.:3hed them as the order of
Ammonoids, and was followed therein by Pro:iessor Hyatt, and M.
Munier-Chalmas, in 18i4, even considered them to be nearer the Dibranchiates than
to the Tetrabranchiates. Recentlv M. Fischer has acceded
I
to the view that they represent an order ("Ammonea "). As to the furthel" subdivision of the class, the Dibranchiates are with one. accord
divided into two groups (generally called suborders) distinguished by
the development or want of two unusually elongated tentacular arms
inside the circle of eight sessile arms common to all the order. Those
forms with tentacular arms (Decaceres or Decapods) have an elongated
body, with lateral fins, and an internal" shell" or" gladius"; those without the corresponding arms have a roundish sacciform body and are
destitute of an internal she11, and are known as Octopods.
~

The families of Ammonoids.

The "order Ammonea" or Amrnonoids is primarily subdivided by
Fischer into (1) the Retrosiphonata, in which the partitions are infundibulate backwards around the siphon, and (2) the Prosiphonata, whereof
the perisiphonal infundibulation is advanced forwards. The Prosiphonata are by far the most numerous, and were mostly formerly confounded
under the generic name Ammonites; they represent, however, a number
of families which have been segregated into two major groups, (a) the
Aptychidea, which have an '' aptycbus" composed of two calcareous
pieces free or consolidated, and (b) the Anaptychidea, which are destitute of an aptychus, or at least of a calcareous one. The families admitted are the following :
A. Retrosiphonata ( Goniatitidm).
B. Prosiphonata a. Anaptychidea. Section 1. Latisellata.- (Arcestidre, Tropitidre, Oeratitidre, Olydonitidre). Section 2 . . Angustisellata.(Pinacoceratidre, Amaltheidm, Ammonitidm, Lytoceratidm). b. Aptychidea (Harpoceratidre, Stephanocerat-idm).
Some American palreontologists, especially Professor Hyatt and the
late Profos 'Or Agas iz, have admitted still more numerous families, and
for other rea ons,
.Fam-ilies of Tetrabra·nchiates.
M. Fischer ha· admitted only three familie of Tetrabranchiat~s in
hi recent cla i:fication of the Cephalopods-the prosiphonate Noth ceratid and the r tro ipbonate Nautili<ls and Ascoceratids. The Nau tilid includ all these form with the partition perpendicular to the
axi of the hell, and the Ascoceratids, those whose partitions are very
oblique and become e en ubparall 1 to the axis. In :fine, bis arrangement i pre nted in the following manner:
ro iphonata (lvothoceratidre).
B.
tro. i!)1lna~a, (.L 'autilidm, .Ascoceratidm).
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r r will be thus seen that the growth of the shell, whether in a spiral
or other curve or even straight, is not only subordinated to other characters (and undoubtedly with propriety), but is ignored as a family
character.

The familie8 of Decacerous Dibranohiates.
The suborder of Decacerous or Decapod Cephalopods has been generally differentiated into two primary groups-(1) the "Oigopsidre," reputed to have the "eyes naked in front, furnished with free lids, with or
without an anterior sinus; pupils circular," and (2J the " Myopsidre,"
contradistinguiRhed by "eyes covered by transparent skin, sometimes
with a thickened fold, forming a lower lid, pupils crescent-shaped."
It has been doubted, however,. whether undue value has not been attached to such distinctions, although their importance, to a greater or
less extent, has been admitted. During the past year several modifications have been proposed.
Mr. Tryon divided .the Decaceres into (a) Decapoda chondrophora
and (b) Decapoda calcifera.
Professor Steenstrup adopts the groups Oigopsidre and Myopsidre,
and attaches importance next to the particular arm of the male which
is ·h ectocotylized. He recognizes two series of Myopsids, which he calls
"families," viz, (1) the "family of Rossia-Sepiola=Sepiolini,'! of which
an arm of th.e first part is hectocotylized, and (2) the "family of SepioLoligini," whereof the arm of the fourth pair is hectocotylized; the latter is subdivided into the groups (a) Loliginei, (b) Eusepii, (c) Sepiadarii,
and (d) Idiosepii.
Dr. Fischer attaches primary importance to the nature of the internal
dorsal support or skeleton dividing the suborder into (1) Chondrophora,
(~) Sepiophora, and (3) Phragmophora. The Chondrophora are subdivided into the "sections". Oigopsidre and Myopsidre.
Professor Verrill admits the groups of d'Orbigny, but adds that they
are, "perhaps, more convenient than natural," and he subdivides the (1)
Oigopsidre into two superfamilies, the Teuthidea and Taonidea, and tho
(2) Myopsidre into two also, the Sepidea and the Sepiolidea, but suggests that the Spirulidre (provisionally referred to the Sepidea) "might,
perhaps, be best placed with several fossil forms in a division of which
it is the sole surviving genus."
The extent to which the several characters referred to coincide or
traverse each other may be appreciated .from the diagnoses of the several families, which have been chiefly condensed from Professor Verrill'&
catalogue, etc.
A. TEUTHIDOIDEA.-Decaceres with eyes naked in front, with free
lid!;, and not protuberant; with a subtermina] valve to siphon, and with
the mantle attached to the siphon by free connective cartilages.
1. Onyohotouthids.-TeuthidoidDecaceres with free arms, with lachry~
nm] sinuses ; siphon valviferous, well developed nuchal crests, and ten-
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tacular arms clavigerous and armed with horny claws or hooks, and
with '' a cluster of small, smooth-rimmed suckers" about the tips.
2. Ommastrephids.-Teuthidoid Decaceres with free arms, with lachrymal sinuses, valviferoussiphon, nuchalcrests, and clavigerousclawless
tentacular arms " having four rows of suckers " about the middle of
the " club."
. 3. Mastigoteuthids.-Teuthidoid Decaceres with free arms, without
lachrymal sinuses, with a valviferous siphon, without auditory crests,
and with tapering tentacula,r arms " covP-red with a multitude of minute
suckers, in many rows," towards the ends.
4. Ohiroteuthids.-Teuthidoid Decaceres with free arms, with lachrymal sinuses, with a small siphon destitute of valve or dorsal bridle, without nuchal or auditory crests, with very elongated clavigerous arms,
tipped "with a spoon-shaped organ, opening backward" and "with
rows of singular small suckers, having a swollen bulb on the long· pedicel" on the '' club," buccal membrane seven-angled, and with six buccal aquiferous openings.
.
5. Histioteuthids.-Teuthidoid Decaceres with the six upper arms
connected by a very extensive web, without lachrymal sinuses, a siphon
without valve or dorsal bridle, without nuchal crests, long clavigerous
tentacular arms "bearing large central, and small marginal suckers
and tubercles," buccal membrane "with six smooth lobes," and with
four bucc~l aquiferous openings.
B. TA0N0IDEA.-Decaceres with eyes naked and free-lidded, and very
prominent, without a true subterminal valve to siphon, and with the
man~le united to the base of the siphon as well as the back of neck by
three muscular commissures.
6. Desmoteuthids.-Taonoid Decaceres with the body much elongated, the siphon " with three peculiar special thickenings, or raised
processes, in its basal portion."
Several other families of Myopsid Decaceres are found outside the
limits of Professor Verrill's field of investigation, but their place in the
system has not been determined as exactly as is desirable. Those
which have received names are the Loligopsi<lre, Cranchiidffi, and
Thysanoteuthidre.
C. SEPIOIDEA.-Decaceres with eyes covered by tran parent skin and
lidles , arm of the fourth pair hectocotylized, and with an internal flattened calcareou gladius ( epio taire or cuttle-ft h bone).
7. Sepiids.-The only known sepioid decacere , and which furni h
the" cuttle-fl h bone" of commerce.
D. L0LIGIN0IDEA.-Decaceres with eye covered by trar{ parent extension of the cephalic integument and lidle , arms of the fourth pair
hectoc tylized, and with an internal corneou gladiu .
. Loliginid .-The only known American family.
PTR L IDEA or PHR.A.GM0PHOR.A..- ecacere with y
C ,er
/
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by transparent skin and lidless, arms of the fourth pair hectocotylized,
and with an internal chambered shell or phragrnacone.
This superfamily includes only one living family, but the extinct
Belemnitids, Belopterids, and Belosepiids have been associated with it
as constituents of a natural superfamily·group.
9. Spirulids.-Spiruloid Decaceres with the internal shell or phragmacone, an elongated chambered cone, wound in a loose coil of several
whorls.
This family is only 'represented, so far as known in the existing fauna,
by the genus Spirula, whose shell is so well known to all collectors, but
Professor Steenstrup has associated in the same family with it a genus
named Idiosepius. ldiosepius is destitute of a shell, but has a tendinous
support which is regarded as the homologue of the shell, as well as the
gladius of Loligo.
F. SEPIOLOIDE.A..-Decaceres with eyes covered by a transparent skin,
but with false eyelids more or less free, arms of the first pair hectocotylized, and with the gladius corneous and rudimentary, or absent.
10. Sepiolids.-The only known sepioloid decaceres.

The fa.milies of Octopod Dibranchiates.

/

The octopods in late years have been generally segregated into two
principal groups, (1) the pelagic, including the Argonautids and Philo. nexids, and (2) the littoral, embracing the Octopodids and Cirrhoteuthids.
But M. Fischer has proposed to differentiate them into two groups, distinguished by the development of one or more rows . of suckers, the
"Cirrhoteutbidffi" and "Eledonidffi" having one row(·'monocotylea"),
and the Octopodidffi, Tremoctopodidffi (Philonexids), and Argonautidoo
having two or three ("polY,cotylea"). Profe~sor Verrilfhas made known
a ''new" family (Alloposidffi), and admits the following:
.Argonautids.-Octopods with an ovoid finless body, the two uppermost arms (in female) expanded teqninally into broad flattish velamenta which secrete a papery spiral single-chambered involute nautiliform shell.
The family is specialized by the development of a shell, which serves
as an ovicapsule in the female. The male is very much smaller.
Philonexids or Tremoctopodids.-Octopods with ovoid finless body,
tapering .arms modera,t ely conD;ected by membrane, and "edge of mantle united to the base of the siphon laterally by a button-like cartilage
fitting in a corresponding pit on the inner surface of the mantle."
Alloposids.-Octopods with ovoid finless body, tapering arms connected ~Y a moderate web, and mantle '' united directly to the head, not
only by a _large dorsal commissure, but also by a median ventral and
two lateral longitudinal commissures, wbich run from its inner surface
to the basal parts of the siphon."
This family has been constituted by Professor Verrill for a single
species (Allop osus mollis) discovered by Lieutenant Tanner, under the

~
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auspices of the United States Fish Commission, in deep water (225 to
715 fathoms), in several places near the eastern coast.
Ootopodids.-Octopods with an oval finless body, tapering arms little
connected by membrane, and" mantle united to the bead by a broad
dorsal commissure," and without complex connection with the siphon.
The family is again subdivided by M. Fischer into two, (1) the Octopodidre with two or more rows of suckers, and (2) the Eledonidre with a
single row of suckers. The common littoral cuttle-fishes are representative of the family.
Oirrhoteuthids.-Octopods with a rather long body, provided with
short lateral fins (one on each side), supported by internal cartilages,
and" arms united nearly to the tips by a broad, umbrella-shaped membrane or web."
·
The umbrella-shaped anterior end is the most obvious characteristic.
It is always an arm of the third pair-generally the right, but sometimes the left-that becomes hectocotylized in the male, the hectocotylization varying in extent from the entire arm to the tip only.
Gigantic Cuttle-fishes.
In the last account of progress in zoology reference is made to Professor Verrill's studies of the gigantic cuttle-fishes, and it was stated
that two specimens of Arohiteuthis, the genus including the giants of
the class, had been found 52 feet long. But hug(i representatives of the
class have been found elsewhere than the North Atlantic Ocean, and
have been found to differ materially from the type of the genus Architeuthis, although apparently not as much as has been supposed.
Professor Verl'ill has reviewed the conclusions formulated by Professor Owen, in his " Descriptions of some new and rare Cephalopods."
·T he Enoploteuthis Oookii of Owen is the Sepia un,guioulata of Molina
(1810), and Enoploteuthis molinre of D'Orbigny (1845-'48), and '' it is not
improbable" that it is also specifically identical with the Enoploteuthis
Hartingii of Verrill (1880). The Pleototeuthis grandis of Owen is unquestionably an Arohiteuthis, and the Ommastrephes ensifer is a Stherwteuthis, and probably tho same as the S. pteropus of Bermuda. (A. J.
8. (3), v. 23, pp. 72-75.)
The host of giant cephalopods has also been added to from New Zealand. Mr. T. W. Kirk has described two from that region under the
names Arohiteuthis Verrilli and Steenstrupia Stookii. No generic differences have been signalized between the two, and Professor Verrill
would refer the o-called Steenstrupia to Arohiteuthis '' without much
he itation, th ugh the tentacular clubs, if known, might show some differenc .' The pecies, however, "bear more re, emblance to the small
qui<l , Ommastrephes and Loligo, than do the other large pecies hithert i ov r d." Th A. Verrilli had a length for bead and body of
9 fi t 1 i ch an the tentacular arms were 25 feet long. The .A. tock··
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was correspondingly 11 feet 1 inch long, but the arms were shorter than
in the A. Verrilli. (Trans. New Zealand Inst.~ v. 14; .A. J. S. (3), v.
24, p. 477.)
X. PROTOCHORDATES.
TUNICATJJ:f~.

Ge-neral.

Della Valle (A.). Nuove Mntribuzioni alla Storia naturale delle Ascidie composte
del golfo di Napoli. Con 10 tav. Atti R. Accad. Lincei, (3,) Mem. Cl. Fis., t.
10, pp. 431-498.
McMurrich (J. Playfair). On the origin of the so-called '' Test-cells" in the Ascidian
ovum. With 1 pl. Studies from the Biolog. Laborat. Johns Hopkins Univers.,
v. 2, pp. 147-15p.
·
Seeliger (Osw.). Zur ~ntwicklungsgeschichte der Ascidien. Eibildung und Knos
pung von Clavelina lepadiformis. Mit 3 Taf. Sitzgsber. kais. Acad. Wien, mathnat. Cl., 1. Abth., 85. Bd., pp. 361-413.
Larvalia.

Lankester (E. Ray). The Vertebration of ~he Ta1l of Appendicularice.
Microsc. Sc., v. 22, pp. 387-390.

Quart. Journ.

Tceniobranchiates_.

Brooks (W. K. ). On the development of the ova in Salpa. With 1 pl. Stud. Biolog.
Laborat. Johns Hopkins Univers., v. 2, pp. 301-313.
Grobben (Carl). Doliolum und sein Generations".Vechse1, nebst Bemerkungen iiber
den Generationswechsel der Acalephen, Cestoden und. Trematoden. Mit 5 Taf.
Arbeit. Zoolog. Instit. Wien., 4. Bd., pp. 201-298.
Saccobranch-iates.

Traustedt (M. P. A.). Vestindiske Ascidire simplices. 1. Afd. ( Phallusidce) tilligemed
indledende Bemrerkninger om Skjrerheden hos Ascidire simplices i Almendelighed.
(Med 2 tavL) Virl. Meddel. Nat. Foren. Kjobenh., 1881, pp. 257-288.

The tail of Synascidian larva .
.A new Synascidian generic type-Disdaplia-has been made known
by A. Della Valle, and the larva descri b~d. Inasmuch as one of the
most cogeut arguments in favor of the relation of the Ascidians to the
Protovertebrates is based on the development of a -vertebrat~d tajl
in the early stage, what Della Valle has to say with reference to that
of Disdaplia is of general interest. The tail presents " an envelope
of cellulose, with amceboid nuclei, a membrane continuous with the
ectoderm, which is formed of large, :flattened epithelial cells, a contractile layer of fusiform cells which are transversely s_triated, and the axis
of the tail, which is more transparent than the re~t, and is occupied
by the hyaline cylinder, which is, according to some, a solid cartilaginous notochord. The author, however, like some other writers, finds
that this axial structure is a hollow tube, the wall of which is continuous with that of the peritoneal sac." (J. R. M. S., (2,) v. 2, p. 768, from
Arch. Ital. de Biol., 188~, t. 1, pp. 193-203.)

. Cycles of Tunica,tes.
The cycles of development of various types of Tunicates has been
pre ented in a convenient tabular synopsis by Dr. Carl Grobben, in
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which "A" represents a sexual generation, "B" an asexual one, "M"
the median, and "L" the lateral buds:
Synascidire.

AB

I
B

I

AB

AB

I \AB

B

Pyrosoma.

Salpa.

AB

A

I \ AB
B
I BI \AB
AB

I

B

I

.A.

Doliolum.
A

I

B

1~-L

l J

M

I

.A.

XI. VERTEBRATES.
Geneml.

Wiedersheim (R.). Lehrbuch der vergleichenden Anatomie der Wirbelthiere auf
Grundlage der Entwicklungsgeschichte bearbeitet. 1. Th. Jena, G. Fischer,
1882. (8vo, xii, 476 pp. M. 12.)
Faunas.

Mela (A. J.). Vertebrata Fennica, sive Fauna animalium vertebratorum regionis
Feunicare naturalis. Suomeu Luuraukoiset, eli Luonnontietoellisen Suomen
Luuraukois-Elainuisto. Helsingissa (Helsingfors), Holm, 1882. (8vo, xi, 386 pp.
10 pl.
Teeth.
Baume (Rob.). Odontologische Forschungen. 1. Th. Versuch einer Entwickelungsgeschichte des Gebisses. Mit 97 Holzschn. 1882 (8vo, vii, 307 pp., M. 13.); 2. Th.
Die Defecte der harten Zahnsubstanzen. Mit 55 Holzschn. Leipzig, A. Felix,
1882. (Svo. M. 8.)
·
Nervous system.
Stilling (J.). Untersuchungen uber den Bauder optischen Centralorgane. 1. Theil.
Chiasma und Tractus opticus. Mit 10 lith. Taf. Kassel und Berlin, Th. Fischer,
1882. (4to., vii, 87 pp., 10 Bl. Tafelerkl. M. 24.)
FISII-LIKE VERTEBARTES.

Cattie (J. Tb.). Recherches sur la glande pineale (Epiphysis cerebri) des Plagiostomes, des Gano.ides et des Teleosteen . Avec 3 pl. Archiv. de Biolog., t. 3 pp.
101-194.
Electric organs.
Vorlil.ufiger Bcricht tiber die von Prof Gustav Frit ch in
neuen Untersuchungen an elcctri chen Fischen. Mon ., Berlin, 1 1, pp. 114~1161, 1 82.
Eye.

B rg r (E .). B itrilge zur Auatomi des Sch organ <ler Fi che. Mit 2 Taf. Morphol.
,Jaltrl ., . Bd., pp. 97-16 .
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Faunas.
(North .Arnerica.).
Bean (Tarleton H. ). Notes on Fishes collected by Capt. Chas. Bendire, in Washington
Territory and Oregon, May to October, 1881. Proc. U.S. Nat. Mus., v. 5, pp. 89-93.
Jordan (David S.) and Charles H. Gilbert. Catalogue of the Fishes collected by Mr.
John Xantus, at Cape San Lucas, which. are in the U.S. National Museum, with
deEicriptions of eight new species. Proc. U.S. N_at. Mus., v. 5, pp. 353-371.
(Asia.)
Karoli (Janos). Prodromus Piscium Asire orientalis a domino Joa. Xantns annis
1868-70 collectorum. Termesz Ftizetek, v. 5, pp. 147-187.
Xote.-A nominal list of 625 species.
(Europe.)
Day (Francit:i). The Fishes of Great ' Britain and Ireland. Part 4-5. London, Williams & Norgate, 1882. 8vo. v. 1, pp. 241-240, pl. 69-93; v. 2, pp. 1-96, pl. 94-106.
Fatio (V.). Faune des Vertebres de la Suisse. Vol. iv. Histoire Naturelle des Poissons.
1.partie. Gencve et Bile, 1882. (8vo. 786 pp., 5 pl.)
(Africa.)
Guimarael:) (Antonio Rob. Pereira). Lista dos Peixes da Maderia, Acores. e dos possessoes portugnezas cl' Africa, que existem no museu de Lisboa. Supplemento.
Jorn. Sc. Math., Phys. e Nat. Acad. Sc. Lisb., v. viii, pp. 30-39.
Rochebrnne (A. T. de). ~'anne de Senegambie. Poissons. Act. Soc. Linn. Bordeaux, t.
vi. pp. 37-180, pl. 1-6.
(Australia.)
Macleay (William). Descriptive catalogue of the Fishes of Australia. Proc. Linn,
Soc, N. S. Wales (Sydney). Part 3, v. 6, pp. 1-138, pl. 1-JZ (Sp. 544-801); Part 4,
pp. 202-387 (Sp. 802-1133).
- - - - . Contribution to a knowledge of the Fishes of New Guinea. Proc. Linn.
Soc. N. S. Wales, v. 7, pp. 224-250 (Sp. 1-120); pp. 351-366 (Sp. 121-196); pp.
585-598 (Sp. 197-274).
Fossil fishes.
Kramberger-Gorjanovic (Drag.), Die jungtertiare Fischfauna Croatiens. 1. Theil.
Beitr. z. Palaontul. Osterr.-Ungarns von Mojsisovics uud Neumayr, 2. Bd., 3.
Hft., pp. 86-88; 2. Theil. Ibid., 4. Hft., pp. 89-135.

Australian fishes.
A signal service bas been done for ichthyologists by Mr. William
Macleay, in bis catalogue of Australian fishes. It appears therefrom
that 1,133 nominal species (exclusive of many doubtless overlooked by
him) are fouud in the waters that surround Australia and the neighboring islands, or which traverse its interior. This compares not unfayorauly wW1 tbe fish-faunas of other regions, and is not much inferior
to those of the Uni_te<l. States and the hig·her north, wherein about
1,500 pecies have been discovered. The proportions between the freshwater and marine forms arc very differeut, powever, for the two hemipb,we . The North American streams an<l. lakes swarm with species,
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and contribute well nigh 40 per cent. 6f the total, while Australia is
exceptionally poor, and has a very small percentage of fresh-water .fishes.
Even the few fluviatile forms are ill understood, but it is not at all likely
that any have intimate relations with types of the northern hemi_sphere,
although several genera have been associated in a very heterogeneous
group(" Grystina"), of which the Black Bass of America has been taken
as a type. Another element that must be considered in a comparison
of the respective faunas is the number of ill-de.fined and doubtful species
that have been introduced into the southern fauna~ and which Mr. Macleay has evidently be~n unable to examine and refer to their proper
categories . . But, making all such allowances, the marine fish-faunas of
Australia are very rich, and the number of species surpass those of the
North American marine regions. It is lamentable that- many genera
will have to carry, as long as the present rules of nomenclature prevail,
names commencing with '' N eo," an anachronism that neophytes in
science and nomenclature might be expected to be guilty of, but which
good naturalists have also shared, so misleading is a bad example.
The fresh-water types of Australia are more numerous than have been
supposed. As recently as 1880, Dr. Gunther only admitted 36 species~
including therein two "brackish-water" forms, and only three peculiar
generic types-Oeratodus, Nannoperca, and Macquaria. Mr. Macleay
greatly increases the list. They are named and arranged by him as
follows:
Percidm.-Lates (5 of 8 sp.), Breviperca (1 sp.), Bostoclcia (1 sp.), Edelia (2 sp.), Acanthoperca (1 sp.), Nannoperca (2 sp.), Gulliveria (2 sp.),
Oligorus (2 sp.), Otenolates tpr_o perly Plectroplites, 3 sp.), Murrayia (4
sp.), Riverina (1 sp.), Dules (i. e., Ku,lilia or llforonopsis, 1 sp.), Macquaria
(1 sp.), Therapon (10 of 16 sp.).
Trachinidm.-Aphritis (1 sp.).
Gobiidre.-Gobius (several sp.), Eleotris (several sp.), Aristmus (4 sp.).
Blenniidce.-Blennius (several sp.), Oristiceps (1 of 16 sp.).
Atherinidce.-Atherinichthys (2 of 7 sp.), Nematocentris (i. e., Melanotmnia, 1 p.), N<:oatherina (1 sp.).
11fugilidce.-Mugil ( everal sp.), Agonostoma (1 of 2 sp.).
Ophiocephal-idre.-Ophiocephalits (1 sp. n).
Gadopsidw.-Gadopsis (1 sp. ).
Pleuronectidre.-Arnoglossus (1 sp.), Rhombosolea (l of 2 sp.), Synaptura (1 ·p.).
ilurirlre.-Plotosus (3 ·p.), Oopidoglanis (1 of 4 sp.), Neosilurus (l p.),
Oainosilurus (1 p.), E'l(,meda (1 sp.), Arius (1 of 6 sp.).
Haplochitonidce.-Prototroctes (1 sp.).
almonidre.-Retropinna (1 p.).
Galaxidre.-Galaxias (17 p. ).
Oyprinidre.-Leuciscu · ( ? 1 p. ).
0 teoglossidce.-Osteoglossurn (1 sp.).
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Vlupeidm.-Ohatoessus (2 sp.), Olupea (several sp.), Br-isbania (1 sp.),
JJlegalops (1 sp.).
Murrenidm.-Anguilla (2 sp.).
----.-Oeratodus (2 sp.).
---.-Ompax (1 sp.).
Petromyzontidm.-Geotria (3 sp.); Yarra (1 sp.).
The most noteworthy facts shown by this list are (1) the paucity of
specialized fresh-water types! and (2) the affinity of the majority of the
forms to marine types. The only known special fresh-water families .
are five-the Gadopsids, the Haplochitonids, the Galaxiids, the Osteoglossids, and the Ceratodontids-and each of these is represP;nted by
only one or two species, except the Galaxlids, of which 17 have been
found. One Galaxiid, at least, occurs in the high mountainous streams.
The affinities of most of the peculiar genera are quite uncertain. It is,
however, almost certain that none of the · species belong to the same
families as the Northern Perches (Percids) and Black Bass (Grystina or
Oentrarchids). Although some of the forms enumerated may be regarded as anadromous or simply excursionists from the sea, many, although very closely related to sea-fishes, have evidently beconie true
fresh-water forms. For example, in a collection later obtained by Mr.
Uacleay from" the head-waters of Palmer River, cut off by numerous
falls from the lower part of' the river," were species of Therapon, Eleotris, .Aristmus, Synaptura, Neosilurus, and Oltatoessus. These are therefore claimed to be" fresh-water fishes in the strictest sense of the term."
(Proc. 'Linn. Soc. N. S. Wales, v. 7, p. 69; see also v. 3, pp.15, 41, 140.)
Lest it may be deemed that there is an incongruity between the statement that there are only five fresh-water family types of .Australian
fishes and the family types indicated, it will be pertinent to add that
the so-called Cyprinidre are evidently not members of that family, and
"Ompax" is only known from a figure drawn from memory by a person
without any knowledge of ichthyology.
CLASS OF LEPTOCARDIANS.

Rohon (Jos. Viet.). Untersuchungen iiber ..d.rnphioxus lanceolat·ue. Ein Beitrag zur
vergleichenden Anatomie der Wirbelthiere. Denkscbr. d. matb.-nat. Cl. Akad ..
Wien, 45. Bd. (64 pp.)
CLASS OF MYZONTS.

Dohrn (Anton). Studien zur Urgescbichte des Wirbelthierkorpers. III. Die Enstehung der Hypophysis bei Petromyzon Planeri. Mittheil. Zool. Station zu Neapel, 4. Bd., pp. 172-189, pl. 18.
- - . Die Entstehung der Hypopbysis bei Petromyzon Planeri. Zool. Anz., 5.
Jabrg., pp. 587-588. (Nature, v. 27, p. 91.)
Robon (Jos. Viet.). Ueber den Ursprung des Nervus acusticus bei Petromyzonten.
Mit. 2 Taf. Sitzgsber. Wien. Akad., Math.-nat Cl., 1. Abth. 85. Bd., pp. 245-267.

Development of the pituitary b(}dy of the Lampreys.
The pituitary body or hypophysis, it has been claimed by Dr. W.
B. Scott, originates in a very peculiar manner in the Lamprey· but
H. Mis. 26--3'9
'

610

SCIENTIFIC RECORD FOR 188~.

so anomalous would be the origin alleged, the statement has been
regarded with skepticism. Prof. Anton Dohrn has recently studied
the subject, and he thinks "the question is solved" by him, but in a
way different from what either Balfour or Scott supposed. "The bypophysis arises rather as an independent depression of the ectoderm
between the depressions for the nose and the mouth. Its connection
with the nasal depression is only secondary, and is caused by the strong
and early development of the upper lip. It has no connection with the
mouth depression, because the upper lip develops between the mouth
depression and the hypophysis." (Nature, Nov. 23, 1882.)
CLASS OF SELACHIANS,

General.

Hasse (C.). Das natiirliche System der Elasmobranchier auf Grundlage des Baues
und der Entwicklung ihrer Wirbelsaule. Unter Mitwirkung der Herren G. Born,
H. Strasser und Ph. Stohr. Besonderer Theil. 2.-3. Lief. Mit 28 Taf. Jena, G.
Fischer, 1882 ( 4to ).
Koster (W.) and C. K. Hoffman. Rapport over eene Verhandeling van den Heer Dr.
J. W. Van Wijhe, getiteld: "Ueber die Mesodermsegmente und die Entwicklung der Nerven des Selachierkopfes." Versl. en Mededeel. K. Akad. Amsterdam, 18. D. pp. 71-85.
Raice.
DuBois Reymond (E.). On a new principle affecting the systematic distribution of
the family of the Torpedinidre. Nature, v. 26, p. 492.
Weyl (Th.). Die Saulenzahl im elektrischen Organ von Torpedo oculata. Centralbl.
f. d. med. Wiss., 1882, No. 16.

Electric organ of the Torpedos.

The number of columns in the battery of the Torpedo fishes is of
specific value, according to Prof. Du Bois Reymond. The eastern American species (Torpedo occidentalis) has a very large number, and by this
character has been claimed as a British fish. Professor Babucbin, of
Moscow, has demonstrated that the electric organs are developed by the
metamorphosis of striated muscle, and that the columns do not increase
in number with age, but by the growth of the individual columns.
CLASS OF FISilES PROPER.

Osseous system.

Grassi (B. ). Beitrage zur naheren Kenntniss der Entwicklung der Wirbelsaule der
Teleostier. (Auszug.) Morphol. Jahrb., 8. Bd., pp. 457-473.
Kostler (M.). Ueber Knochenverdickungen am Skelette von Knochen:fischen. Mit 1
Taf. Zeitschr. f. wiss. Zool., 37. Bd., pp. 429-456.
Rautenfeld (E. von). Morphologische Untersuchungen iiLer das Skelet der binteren
Glicdmass n von Ganoiden und T leostiern. Mit 2 Taf., u. 13 in den Text gedrnckten }iguren. Inaug. Diss. Dorpat, 1882. (8vo., 47 pp., M. 150.)
Stohr (Phil.) Zur Entwicklungsgeschichte der Kopfskelets der Teleostier. Mitl
Taf. Festschr. z Feier d. 300. jahr. Bestehens d. Jul. Max:. Universitat Wilrl-burg, 1882.
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Visceral skeleton.

Wijhe (J. W. von). Ueberdas VisceralskeletunddieNervendesJfopfesderGanoiden
und von Ceratodus. -Mit 2 Taf. Niederland. Arch. f. Zool., 5. Bd., pp. 207-320.
Nervous system.

Rabl-Ruckhard (C.). Zur Deutung undEntwicklung des Gehirns der Knochen:fi.sche.
Mit 2 Taf. Arch. f. Anat. und Entwicklgsgesch., 1882, pp. 111-137.
Eye.

Zelinka (Carl). Die Nerven der Cornea der Knochen:fi.sche und ihre Endigung im
Epithel. Mit 2 Taf. Arch. f. mikroskop. Anat., 21. Bd., pp. 202-239.
Vascular system.

Kasem-Beck und J. Uogiel. Beitrag zur Kenntnis der Struktm und der Funktion
des Herzens der Knochenfische. ,Zeitschr. f. wiss. Zool., 37. Bd., pp. 247-202, pl.
15, 16.
Kidneys.
Emery (Carlo). ~tudes sur le developpement et la morphologie du rein des poissons
osseux. Avec 1 pl. Arch. ital. biol., t_. 2, pp. 135-145.
Balfour (F. M.). On the nature of the organ in adult Teleosteans and Ganoids, which
is usually regarded as the Head, Kidney, or Pronephros. Quart. J ourn. Mic. Sc.,
n. s, v. 22, pp. 12-16, Jan., 1882.
Embryology.
Agassiz (Alexander). On the young stages of Osseous Fishes. Part III. With 20
pl. Proc. Amer. Acad. Arts and Sc., v. 17, pp. 271-303.
Gen sch (Hugo). Das secundare Entoclerm und die Blutbildung beim Eider Knochen:fische. Mit 2 Holzschn.-Taf. Inaug.-Diss. Konigsberg, Beyer in Comm., 1882
(Svo., 29 pp. M. 1).
Hoffmann (C. K.). Zur Ontogenie der Knochenfiscbe. Fortsetzung. Mit 4 Taf.
Natuurkund. Verhandl. Akad. Amsterdam, D. 23. (60 pp.)
Hybridity.

Leuckart (Rudolf). Ueber Bastardfische. Berlin, Nicolaische Verlags-Buchhd., 1882.
(Bvo., 9 pp. M. 50.)
Fish poisons.
Thomson (Carl). Untersnchungen eines aus West-Africa stammenden Fischgiftes.
Inaug. Diss. Dorpat (Karow), 1882. (8vo., 39 pp. M. 1.)
Special orders.
Dipnoi.

Beauregard (H.). Encephale et nerfs criniens du Ceratodus. Avec 1 pl. Journ. do
l'Anat. et de la Physiol. par Robin et Pouchet, 17. Ann., pp. 230-242.
Haswell (William A.). On the structure of the Paired Fins of Ceratod1UJ, with remarks on the general theory of the vertebrate limb. With 1 pl. Proc. Linn. Soc.
N. S. Wales, v. 7, pp. 2-12.
(Rhomboganoidei.)
Balfour (F. M.) and W. N. Parker. On the Structure and Development of Lepidosteu11.
Proc. R. Soc. London, v. 33, pp. 112--119.
Parker (W. K.). On the development of the skull in Lepidostfms ossous. Proc.
R. Soc. London, v. 33, pp. 107-112.
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(.Apodes.)

Goode (G. Brown). Notes on the life-history of the Eel, chiefly derived from a study
of recent European authorities. Bull. U. S. Fish Comm., v. 4, pp. 71--124.
Hermes (0.). On the mature sexual organs of the Conger-eel (Conger vulga1·is), with
some observations on the male of the common eel (Anguilla vulgaris Flem.). Bull.
U.S. Fish Comm., v. 4, pp. 126-130.
Pauly (.Aug.). Beitrag zur .A.natomie der Schwimmblase des .Aals (.Anguilla ftuviatilis
Fl.). Dissert. (provenialeg.). Miinchen, 1882. (8°,22pp.).
Weyenbergh (H.) Mor_phologische .Aanteekeningen over de Proest-alen of Symbranchidre, Met 1 pl. Periodico Zoolog., t. 3, pp. 278-308.
( Eventognathi.)

Noll (F. C. ). Ein achtunddreissigjahriger Karpfen.
225-234.
(Haplomi.)

Zool. Garten, 23. Jahrg., PP·

Hermann (Otto). Umbra canina. Mit 1 Taf. Termesz. Fiizetek, 5. Bd., p. 275.
Kttroli (J.). Umbra canina Mars. Termesz. Fiizetek, 5. Bd., pp. 274-275.
Walther (Johann). Die Entwicklung der Deckknochen am Kopfskelet des Hechtes
(Esox lucius). Mit ~ Taf. Jena. Zeitschr. f. Naturwiss., 16. Bd., pp. 59-87.
( Hemibranchii.)

Ryder (J. .A.). Notes on the development, spinning habits, and structure of the fourspined Stickleback, Apeltes quadracus. Bull. U.S. Fish Comm., v. 4, pp. 24-29.
( Jugulares.)

Emery (Carlo). Contribuzioni all' Ittiolgia. [III. .Aggiunte alla sinonimia e alla
storia naturale dei Fierasfer; IV. Sulle cordizioni di vita di giovani individui del
Tetragonurus Cuvieri.] Mittheil. zool. Station Neapel, 3. Bd., pp. 281-283.
Parker (T. Jeffery). Connection of the air-bladder with the auditory organs in the
Red Cod (Lotella bacchus). New Zeal. Journ. of Sc., v. 1, pp. 185-186.

The kidney of fishes.

The Ganoid and Teleost-that is, all true :fishes-have in their larval
stage" two very distinct excretory organs, viz, a pronephros or headkidney, and a mesonephros or Wolffian body, which are usually separated from each other by a more or less considerable interval." It has
been contended that the pronephros is especially, and sometimes, even,
as in .Lophius, exclusively developed as the kidney in :fishes ; but prior
to the discovery of the development of the pronephros, as well a
me onepbros, "it was a matter of no very great importance to know
whether the anterior part of the so-called kidney was a true excretory
organ. In the present state of our knowledge the question is, howernr,
one of con iderable interest." Professor Balfour, consequently, inve tigat d the morphology of the organ in several type of :fishe -the Sturgeon, Bony Gar, Smelt, Pike, Eel, and Angler. He was led to the conclu io that the pronephros becomes atrophied, and probably n Y r
P r i t in ither the Ganoid or Teleo ts, but "is always a purely
lar al rgan, which never con titutes an active part of the excretory
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system in the adult state." This conclusion, it is held, adds '' probability to the view of Gegenbaur that the pronephros is the primitive
excretory gland of the Chordata (i.e., the Vertebrates and Tunicates);
and that the mesonephros or Wolffian body, by which it is replaced in
existing Ichthyopsida, is phylogenetically a more recent organ~"
Echiodon and Tetrogonurus commensal fishes.

Professor Emery, as new" Contributions to Ichthyology," has recorded
the fact that the Echiodon dentatus (or Fierasfer dentatus) forces itself
upon Holothurians as a guest, like the typical Fierasfer. A small specimen of the species was found in a Holuthuria nebulosa at Naples in the
summer of 1881.
Professor Emery also found three young specimens of Tetragonurus
cuvieri in the respiratory cavity of a large Salpa caught in the Gulf of
Naples in the spring of 1880. It has been stated that young Tetrogonuri also associate with Medusoo. (See Gunther's Introduction to the
Study of Fishes, p. 501.)
The electrical organ of the Electric Eel.

The electrical organ of the South American Electric Eel-Electrophorus (or Gymnotus) electricus-has been studied by Dr. G. Fritsch, and
his results are described in the great work of Sachs and DuBois Reymond on that fish. That the electric organ is developed from striated
muscle is evident, inter alias, from the fact that a common fascia surrounds the organ and inferior lateral muscles; the electric organ, in
fact, is the modified superior muscle. It is also noteworthy that there
is a remarkable variation in the number of electrical columns, a range
between 50 and 100 occurring. The Electric Eel thus contrasts markedly
with the Torpedo, in which the number of columns is constant for the
species. (J. R. M. S. (2), v. 2, p. 602.)
Determining cause of the coastward movement of the Herring.

The movements of the Herring coastward, concerning which there has
been so much speculation, is believed by 0. J. Broch to result from the
assemblage of the small animals on which it feeds in the summer and
autumn. These animalcules live in immense numbers at or near the
surface, and their distribution is supposed to be regulated chiefly by
t he predominant winds and currents. The course of the Herring toward
the coast in the spawning season will therefore depend on the locality
of the last feeding grounds.
Mortality among the Tile-fish.

The remarkable history of the Tile-fish closes, for the present, with
an extraordinary climax. This fish, the Lopholatilus chammleonticeps,
a species sometimes attaining a weight of 50 pounds, or even more,
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remained unknown till obtained through the intervention of the United
States Fish Commission in 1879. It was then found in great numbers at a
depth of about 75 to 150 fathoms, and as it was so large and also savory,
promised to become a species of considerable economical importance.
But in 1882 a great mortality among fishes occurred in March, in the
North .Atlantic, chiefly on the borders of the Gulf Stream and southwest
of St. George's Bank, extending at least from latitude 37° to 40°, and
longitude 71° to 73° 10'. Numerous accounts of the phenomenon have
appeared in the newspapers; but there is a deficiency of exact recorded
data. It has been stated- that a number of different kinds of fishes were
affected, but froni the imperfect indications it is at least probable that the
Tile-fish was the principal sufferer. The fishes were seen floating upon
th~ surface of the water, and various vessels sailed through miles and
miles of them-in some places" fully fifty dead fish" occurring in an area
equal to the cabin space of a vessel. Of course·many hypotheses have
been broached to account for the fatality, but they all lack foundation
or require verification. The United States Commissioner of Fish and
Fisheries has suggested that "it is possible, their appearance being
almost concurrent with, or but slightly subsequent to, the great storm
off George's Bank," that this may have been in some way the cause of
the mortality. In order to ascertain the effect of this mortality in the
haunts of the Tile-fish, special search was made where it was formerly
so abundant, but not a single specimen was obtained.
AMPHIBIANS.

General.

Peters (W.). Amphibien vonMossambique. Naturwissenschaftliche Reise nach Mossambique, 1842-48, etc. Zoologie. III. Berlin, 1882. (fol. Mit 28 color. und &
schwarz. Taf. M. 80.)
Gradientia or Urodela.
Boulenger (George Albert). Catalogue of the Batrachia Gradientia s. Caudata and
Batrachia Apoda in the collection of the British Museum. 2d ed. London, 18E2.
(8vo, viii, 127 pp., 9 pl.)
Gasco (l!,.). Les amours des Axolotls. Bull. Soc. Zool. France, 6. ann., pp. 151-162.
Parker (W. K.) . .On the Structure and Development of the Skull in the Urodeles.
With 6 pl. Trans. Zc,ol. Soc. London, v. xi, pp. 171-214.
Salientia or .Anura.

Boulenger (George Albert). Catalogue of the Ba.trachia Salientia s. Ecaudata in the
collection of the British Museum. 2d ed. London. 1882, (8vo, xvi, 503 pp., 30
pl.-£1108.)
Peters (W.). Ueber Batrachier, insbesondere i.iber die so ebeu veroffentlichte zweit
.A.uflage des Catalogs der Batrachia salientia s. ecaudata des British Museum von
rrn G. A. Boulen~er. Sitzgsber. Ges. nat. Fr. Berlin, 1 2, pp. 60-62.
Yung (::em.ile). De l'influence· des milieux physico-chimiques sur lea Mres vivant :
influence de diff6rente sp ce d'aliments sur le developpement de la grenouille
(Rana cul nta). Arch. sc. phy . et nat., Gen ve (3), t. 7, pp. 225-261.
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Number of Amphibians.

The last enumeration of the Amphibians by Mr. Boulenger shows that
nearly a thousand species are known. Nine hundred and thirty-three
species '' are described'' in the catalogues of the B«,trachia salientia,
gra.dientia, and apoda of the British l\,lui-",eum. The progress of our acquaintance since the commencement of the century with the Amphibians~ so far as numbers at least are concerned, may be seen from the
following tabular synopsis:
.Amphibians.

Dandin. D. & B.
B. M.
1802-'3. 1842-'54. 1850-'58.

Bonl.
1882.

- -- - - - - - - - - - - - - - - 1 - --- - - - - - - - - - -

~ra%1:%J~~~~:::: :: ::::·.:::::·.::: :::::::::: ::::::::::::::::::

Salientia .......................•.............•.•...• - ...... .

* Dumeril & Bibron, 1842.

t Dumeril & Bibron, t. 9, 1854.

8k

9t

4
16
75

164t

283§

95

230

355

58t

t Gray, 1850.

3~
101

63+

800

I-

933

§ Gunther, 1858.

The Apodal Amphibians.

The known apodal Amphibians do not exhibit sufficient differences
among themselves to necessitate subdivisions of more than generic importance, and all have been retained in one family-the Creciliids. Some,
however, have" cycloid imbricated scales imbedded in the skin," and
others are naked; some again have·" eyes distinct or concealed under
the skin," and in others the eyes are "below the cranial bones." Tentacles are developed between the nostrils and eyes, or below them, and
their modifications of structure have afforded the means of defining a,
number of genera. Mr. Boulenger has admitted 11 genera, and recog·
nizes 32 species; South America has 21 species, Africa 5, and India 5.
Fam·ilies of Urodele Amphibians.

The families of Gradient or Urodele Amphibians admitted by Mr.
Boulenger are much more comprehensive than those generally adopted
by naturalists in the United States, who have accepted those established
by Professor Cope. Only four are admitted, Salamandridre ( with four
subfamilies), Amphiumidre, Proteidre, and Sirenidre, and the characters employed to differentiate two of them at least appear to contrast
strangely with those which are subordinated to them; thus, the Salamandrids and Amphiumids are only differentiated because the former ,
have '' eyelids developed" and the latter "no eyelids." The relations
the Boulengerian families bea,r to the Copean may be seen from the following exhibit:
I. CA.DUCIBRANCHI.A.T.A. Cope, = (Salamandridre + Amphiumidre B.)
Gradients with "no gills in the perfect state, maxillaries present, l>0th
jaws toothed". (B.)
1 a. Salcimandrids=Salamandridre Salamandrinre pt. B. · Caduci~
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branchiates with "palatine teeth in two longitudinal series diverging
behind, inserted on the inner margin of two palatine processes, which
are much prolonged posteriorly; parasphenoid toothless; vertebrre
opisthocrelian" (B), and with "no postfronto-squamosal arch or ligament". (0.)
1 a. Pleurodelidids = Salamandridre Salamandrinre pt. B. Caducibranchiates with '' palatine teeth in two longitudinal series diverging
bellind, inserted on the inner margin of two palatine processes, which are
much prolonged posteriorly; parasphenoid toothless" (B.), and ''with a
postfrontal arch, sometimes ligamentous". (0.)
1 b• .Amblystomids=Salamandridre Amblystomatinre pt. B. Caducibranchiates with "series of palatine teeth transverse or posteriorly converging, inserted on the hinder mar~in or posterior portion of the
vomers; parasphenoid toothless; vertebrre ampl1icrelian" (B.), and with
"palatines not prolonged over parasphenoid, bearing teeth on the posterior portion". (0.)
·
1 b. Hynobiids ~= Salamandridre Amblystomatinre pt. B. Caducibranchiates with "series of palatine teeth transverse or posteriorly converging, inserted on the hinder margin or posterior portion of the
vomers; parasphenoid toothless; vertebrre amphicrelian" (B. ), and with
"palatines in contact prolonged over parasphenoid, bearing teeth on
posterior external margin". (0.)
1 c. Plethodontids = Salamandridre Plethodontinre B; Caducibranchiates, with '' series of palatine teeth transverse on posterior portion
of vomers; dentigerous plates on parasphenoid; vertebrre amphicrelian."
(B.)
1 d. Desmognathids=Salamandridre Desmognathinre pt. B.

Caducibranchiates with " series of palatine teeth tra,nsverse, on posterior portion of vomers; dentigerous plates on parasphenoid; vertebrre opisthocrelian" (B.); with the parasphenoid teeth in two elongate patches, and
with the tongue free laterally and behind.
1 d. Thoriids=Salarnandridre Desmognathinre pt. B. Caducibranchiates, with "series of palatine teeth transverse, on posterior portion of
vomers; dentigerous plates on parasphenoid; vertebrre opisthocrelian"
(B.); with the parasphenoid teeth in a single patch and with the tongue
free all around and attached only by a central pedicel.
2. Protonopsids=Amphiumidrn pt. B. Caducibranchiates without
eyelids, with teeth on anterior margin of palatine bones; no dentigerou
plates on para phenoid; vertebrre amphicrelian; "no anterior axial
cranial bone;" parietal and prefrontal prolonged, meeting and em bracing frontal ; wall of vestibule membranous internally; premaxillaries
separated; occipital condyles sessile; and with well-developed limb ·.
2. A.mphiumids=Amphiumidre pt. B. 0aducibranchiate withon
eyelids, with teeth on the outer anterior margin of palatine , nod ntig·
ero plate n para phenoi<l; vertebrre amphicrelian; "an axia1 rauial
b n ( vom r ) in front of orbito phenoid , and one forming palatal ur·
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face in front of palatines;" parietal prolonged laterally, not reaching
prefrontals; vestibule wall osseous internally; premaxillaries consolidated; occipital condyles on cylindri'cal pedestal, and with rudimentary
limbs.
·
II. PR0TEID.A Miiller, Cope. Gradients with "external gills persistent throughout life, maxillaries absent, intermaxillaries and mandible
toothed;" palatine and pterygoid bones developed, and orbito-sphenoid
elongate and not entering into palate (C).
3. Proteids. The only existing family with two genera-Proteus and

.

N~~~

III. TR.ACHYST0MAT.A Miiller, Cope. Gradients with "external gills
persistent throughout life; maxillaries absent; intermaxillaries and
mandible toothless;" palatines and pterygoids undeveloped, and orbitosphenoids large, anterior and forming part of palate (C).
4. Sirenids. The only family with two American genera-Siren and
Pseudobranchus.
The transfm·mation of the Mexican .Axolotl.

It bas long been recognized that the Mexican Axolotl represented
exactly the larval condition of the North .American .A.mblystomre, but
as the .A.mblystoma form had not been obtained in Mexico, it has bePn
suggested that the .Axolotl of that country might never attain the complete condition, and that in fact, in its native state, it might. exemplify
a condition of arrested development perpetuated by its power to propagate in an immature stage. .A. Mexican naturalist has, however, discovered that the .A.mblystoma form is found and well known around the
lakes in which the .Axolotl occurs, and that it is even known to the
people by a name of .Aztec origin meaning land .Axolotl. The fully
developed form has been found about the lakes Santa Isabel, Xocbimilco, Ohalco, and Zumpango, the last of which is about sixteen leagues
· north of the city of Mexico. Mr. Velasco has recorded his observations
in the Mexican periodical called "La Naturaleza," and an abstract is
given in the .American Naturalist (v. 16, xvi, p. 913). ,
Families of .Anurans.
The arrangement of this order was in inextricable confusion tin the
key was found by Professor Cope, in 1865, in sternal characters. To
the principal of these characters-the manner of connection at the middle-Mr. Boulenger attaches even greater importance than Professor
Cope. The order has been primariiy divided into two suborders, the
Phaneroglossa and the .A.glossa, and the former are differentiated into
"sections," the Firmisternia and the .A.rcifera, the former including the
"suborders" Raniformia, Firmisternia, and Gastrechmia of Cope, and
the latter his suborders Bufoniformia and .A.rcifera. Mr. Boulenger's
arrangement, so far, appears to be very natural; but he has paid no
further attention to sternal or other anatomical characters to distinguish
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the families, although he uses them for minor groups. As Professor
Cope's views have been generally accepted in the United States, the following summary of Mr. Boulenger's views, compared with Professor
Cope's, may be of interest, Mr. Boulenger's families being indicated by
Roman :figures, and those adopted in conformity with Professor Cope's
views being distinguished by the numbers in parentheses, and the descriptive portions also in parentheses:
Suborder I. PHANEROGLOSSA.-Salients with the eustachian tubes
separated, and with a tongue.
· Section A. FIRMISTERNIA.-Phaneroglossates with ''coracoids firmly
united by a simple epicoracoid cartilage; precoracoids, if present, resting with their distal extremity upon the coracoids, or connected with
the latter by the epicoracoid cartilage."
I (1). Ranids.-Firmisternials with premaxillary and maxillary teeth,
with subcylindrical sacral diapophyses, with precoracoids, a,nd with an
'' omosternum."
This is by far the most extensive of the Anurans, comprising, according to Mr. Boulenger, and including the doubtful ones, 286 species.
It is represented in North America, Eurasia, India, Africa, South
America., and Australia.
(~). Colostethids.-Firmisternia1s with premaxillary and maxillary
teeth, with subcylindrical diapophyses, and with precoracoids, but
without an " omosternum."
Only one species has been referred to this . family-the Oolostethus
latinasus of Colorn bia.
II. Dendrobatids.-Firmisternia1s without teeth, with subcylindrical
sacral diapophyses, and with precoracoids.
Seven species of Dendrobates from South America, -3 of Mantella from
Madagascar, and (doubtfully) 1 of Stumpjfia, also from Madagascar,
have been placed in this family.
III (1) . .Phryniscids (Engystomatidre, § I, Boulenger).-Firmisternials without teeth in upper jaw, with dilated sacral diapophyses, with
precoracoids, and the coracoids nearly parallel with the precoracoid .
Tw nty-:five 'pecies of this section have been recognized by l\lr.
Bouleuger, some of whieh are Oriental, but most are South American.
(2). Engystoniids (Engy tomatidre, § II, Boulenger).-Firrui ternials
without t eth in upper jaw, with dilated sacral diapopby.,e : and without precoracoids.
Twe ty-three pecies are attributed to the genera con titutiug thi
family by fr. Boulenger; the typical are South America, but mo tinhabit the oriental region.
(3). Bre icepitids (Engy tomatldre, § III, Boulenger).-:Firrni ter11ial without u1 er jaw te th, with dilated sacral diapophy e , 1rith
pr, · rac ids; the coracoid directed moderately back wards and much
dila d f r ard ' on he epicoracoid cartilage.
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Four African species of the type are known.
(4). Hemisids (Engystomatidre, § IV, Boulenger).-.Firmisternials
without teeth in upper jaw, with dilated sacral diapophyses, with precoraco1ds, with the coracoids directed very obliquely backwards and
little dilated toward the epicoracoid cartilage, and with the '' suprascapula" connected by ligament with the" prootic."
Only one species of this group, inhabiting South Africa, is known.
IV (1). Dyscophids.-Firmisternials with teeth in upper jaw, with
dilated sacral diapophyses (with precoracoids "resting upon coracoids," and with a cartilaginous omosternurn and "a very large anchor-shaped cartilaginous sternum").
Two Madagascarene species answer to this definition, but three others
have been associated with them, which, if Professor Cope's views are
accepted, will require to be diflerentiated as peculiar family types.
(2). Oalluellids.-Firmisternials· with teeth in upper jaw, with
dilated sacral diapophyses ( with precoracoids "resting upon coracoids," without an omosternum and with a small cartilaginous sternum).
One. species is known-the Oalluella guttulata of India.
(3). Oophylids.-Firmisternials with teeth in upper jaw, with dilated
· sacral diapophyses (and without precoracoids).
'Ihe Cophylre of Madagascar (two .species) are the only known representatives.
Section B. ARCIFER.A..-Phaneroglossates with "coracoids and precoracoids connected by an arched cartilage (the epicoracoid), that of
the one side overlapping that of the other."
V (1). Oystignathids.-Arcifers with toothed upper jaw, and subcylindric (or little dilated) sacral diapophyses.
This is a large family, in<;i luding '' arboreal, aquatic, terrestrial, and
burrowing types," and numerously represented in South America and
Australia; 173 species are enumerated by Mr. Boulenger, although
some are doubtful.
VI (1). Dendrophryniscids.-Arcifers without maxillary teeth, with
subcylindric sacral diapophyses.
Three South American species are alone kuown. The family has
been named Batrachophrynidre by Professor Cope.
VII (1). Bufonids.-Arcifers without maxillary teeth, with dilated
sacral vertebrre (and a broad fl.at tongue, free behind).
This family is only equalled in its distribution by the Ranids, and
103 species (including a dozen doubtful ones) have been referred to the
family by J.\fr. Boulenger.
(2). Rhinophrynids.-Arcifers without maxillary teeth, with dilated
sacral vertebrre (and with an elongate subtriangular tongue, free in
front).
This family has been proposed for a Mexican .A.uuran (Rhinophrynus
dorsalis), and was contrasted with all the other Am1.rans on account of its
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anteriorly free tongue by Dr. Gtinther, all the other Phaneroglossates
being "opisthogfossate" or with the '' tongue adherent in front, more
or less free behind."
VIII (1). Hylids.-Arcifers with maxillary teeth, dilated sacral diapophyses, and claw-shaped terminal phalanges.
This family is one of the largest and most widely distributed of the
Anurans and includes, according to Boulenger, about 180 more or less
well known species; these are grouped by that author under ten genera,
but many others have been proposed by various authors.
IX (1). Peloba,tids (or Scaphiopodids).-Arcifers with maxillary teeth,
dilated sacral diapophyses (the coccyx connate with the sacrum, and
with procmlian vertebrre).
,
Seven species of Scaphiopus and two of Pelobates represent this family, the former in North America and the latter in Europe.
(2). Pelodytids.-Arcifers with maxillary teeth, dilated sacral diapop.hyses (the coccyx articulating with one or two condyles of sacral vertebrre, and with procrelian vertebrre.)
Two species-Pelodytes punctatus of Southern Europe and Batrachopsis mela,nopyga of New Guinea-have two sacral condyles, and two others,
of the oriental genus Leptobrachium, have only one. Xenophrys having
procrelian vertebrre, according to Boulenger, would also belong here, although it was associated by Cope with Asterophrydids.
(3). Asterophrydids.-Arcifers with maxillary teeth, dilated sacral
diapophyses (the coccyx connected with one or two condyles or sacral
vertebrre, and with opisthocrelian vertebrre).
Four genera are referred to this family by Professor Cope, but, according to Mr. Boulenger, only two of them-the Eastern Megalophrys
and Papuan Asterophrys-have its essential characters, i. e., the opisthocmlian vertebrre. Oryptotis is associated with Oystignathids and
Xenophrys with Pelodytids.
·
X (1). Discoglossids.-Arcifers with maxillary teeth, dilated sacral
diapophyses, precoracoids and coracoid slightly divergent and generally tapering, and with the "sternum" emitting two divergent processes.
This well-marked family has four European species a.nd a :fifth peculiar form (Liopelma Hochstetteri) in New Zealand-a remarkable distribution.
XI (1). Amphignatlwdontids.-Arcifers with maxillary as well as similar mandibular teeth, dilated sacral diapophyses, and without an omosternum. The Amphignathodon Guentheri, recently described by Mr.
Bonlenger, from Ecuador, i the sole known species of this family.
XII (1). Hemiphractids.-Arcifers with maxillary as well a p culiar mandibular teeth, ubcylindrical sacral diapophyses, coracoid and
precoracoi parallel, an omo ternum, and (in Hemiphractit at lea t )
opi thocrelian v rt rre, and the coccyx attached to two ondyle .
Three tropical merican genera, with eight pecies, have been r -,
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ferred to this family, but one (Amphodus Wurcheri) may require to be
differentiated from it.
The Discoglossids differ so much from the other .Arcifers that the exigencies of economy in diagnosis, as well as scientific taxonomy, appear
to demand its isolation in a peculiar superfamily, contrasting with
another containing all the other representatives of the arciferous section, viz:
Bufonoidea.-.Arciferous Phaneroglossates without ribs, and with
their tadpoles provided with a spiraculum situated on the left side.
Discoglossoidea.-Arciferous Phaneroglossates wi_th short ribs and
their tadpoles distinguished by a "spiraculum situated mesially on the
thoracic region."
Suborder II. .AGLOSS.A..-Salients with the Eustachian tubes united
into a single ostium pharyngium and without a tongue.
XIII ( =1). JJactylethrids.-.Aglossates with maxillary teeth (with dilated sacral diapophyses, and with "coracoids and precoracoids subequal, strongly divergent, connected by a double, not overlapping, cartilage").
This family (which should by rights be called Xenopodids) is composed by three species of Xenopus, found in Tropical .Africa.
XIV ( =1). Pipids.-.Aglossates without teeth (with dilated sacral diapophyses, and with "coracoids and precoracoids strongly divergent,
former much dilated, connected by a broad, double, not overlapping,
cartilage").
The Surinam Toad, Pipa americana, is the only known species of this
family.
REPTILES.

General.

Cope (E.D.). Reptiles of the .American Eocene. Amer. Naturalist, v. 16, pp. 979-993.
Hoffman (C. K.). Reptilia. (Bronn's Klassen und Ordnungen Thierreichs.) 35.
Lief. Leipzig und Heidelberg, 1882. (8vo. M. 1. 50.)
Special orders.
( Crocodilians.)

Chaffanjon (J. ). Observations sur l' .Alligator mississippiensis. Ann. Soc. Linn. Lyon,
t. 28. (8vo., 16 pp., 1 pl.)
Van Beneden (fdouard). Recherches sur l'oreiile moyenne des Crocodiliens, et ses
communications multiples avec le pharynx. Avec 3 pl. Archiv. de Biolog., t. 3,
pp. 497-560.
( 1,acertilians.)
Fischer (J. G.). Anatomische Notizen iiber Heloderma borridum Wiegm. Mit 1 Tat:
Verhandl. Ver. f. naturw. Unterbalt. Hamburg, 5. Bd.
Fischer (Job. von). Das Chamaleon (Chamreleo vulgaris), sein Fang und Versandt
· seine Haltung und seine Fortp:flanzung in der Gefangenschaft. Zoolog. Garten,
23. Jahrg., pp. 4-13, 39-48, etc.
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Shufeldt (R. W.). Remarks upon the Osteology of Opheosaurus ventralis. Proc. U.
S. Nat. Mus., v. 4, pp. 392-400.
Strauch (A.). Bemerkungen iiber die Eidechsenfamilie der Amphisbreniden. Melang.
Biolog., t. 11, pp. 355-479.
( Ophidiane.)
Forbes (W. A.). Observations on the Incubation of the Indian Python (Python molu•
rus). Report 51 Meet. Brit. Assoc. Adv. Sc., p. 723-724.
( Cheloniane.)

True (Fred. W.). On the North American Land Tortoises of the genus Xerobates.
Proc. U.S. Nat. Mus., v. 4, p. 434-449.
(Dinoeauriane.)

Marsh (0. C. ). Principal characters of American Jurassic Dinosaurs.-Part V. Classification of the Dinosauria. Amer. Journal Sc. (3), v. 23, pp. 81-86.

Reptiles of the American Eocene.
The Cretaceous was pre-eminently the age of Reptiles, and with
that pAriod died out many strange types of the class. In the Tertiary
age the reptiles were developed under the same grand orders as those
of the present, but under some peculiar families and many peculiar
genera. Those of the Eocene of North .America have been reviewed
by Professor Cope, and no less than 91 species are recognized, and are
segregated under four orders-the Crocodilians with 18 species, the
Tortoises with 42, the Lacertilians with 25, and the Ophidians with 6.
The ratios between the several types will thus be seen to be very different from those exhibited by any existing fauna, but the discrepancy
is, doubtless, to some extent due to our imperfect knowledge; nevertheless, the real ratios were probably not very different from those already furnished by palreontology.
Professor 0ope well remarks that " the Eocene reptiles were not a
new creation nor a new evolution, but a remnant of the types that had
co-exi ted with the monarchs of life during previous ages. We must
except from this statement the serpents, which first appear in numbers
at this time, only one Cretaceous species having been found by Dr.
Sauvage in France. The crocodiles, tortoises, and lacertilians represent
order already abundant in the Mesozoic faunre. Their decadence in
Central North .America did not commence until the Miocene period,
wben the crocodile and nearly all the tortoise di appeared."
Tlie Crocodilians, according to Cope, were repre ented by only 2
g era, both of the family Crocodilidre, Orocodilus, with 16 speci
and Plerodon, with 2. "'Ihe Eocene pecies of true crocodiles differ
much in size and characters, ranging from the O. heterodon, which i
no lar r than an Iguana, to the 0. antiquus and O. clavis, which rival
th xi ting pecie of the East Indfos."
Tbe t rtoi e of the Eocene are of unu ual interest. Eight famili
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of the order are represented-the Spbargidids; the Cheloniids, or true
sea-turtles; the extinct Propleurids, turtles to some extent intermediate
between the sea and snapping turtles; the Ohe1ydrids, or snappers; the
Trionychids, or soft turtles; the extinct Baenids; the Emydids, now
so abundant in species; and the Testitudinids, or land tortoises.
The Dinosaurians.

Most interesting are the extinct reptiles named Dinosaurians, for
various reasons. Many of them were of gigantic size, in certain respects they exhibited a considerable degree of specialization~ they were
also manifested under a variety of modifications, and they either represented the general stock from which the birds originated or were but
little removed from that stock. In other words, could we trace the
line of the birds backward to their primitive ancestors the naturalist
would .recognize in the ancestral form a member of the class of reptiles,
and in that class he would refer it either to the group of Dinosaurians, or, as is more likely, to a peculiar earlier one, from ·which may
have originated both types. The richness of the Dinosaurian group in
species, in genera, and in families, as well as still more comprehensive
groups, had been gradually revealed by different palreontologists, and
at length in accelerated ratio, till now Professor Marsh has brought into
prominence the variety in structure manifested in a new arrangement of
the group. He even considers that the Dinosaurians constitute a division of reptiles of superordinal importance, and calls it a "subclass";
the group is divided into :five primary sections, and those are denominated '~ orders." The characters given to the ·s everal subdivisions,
'' orders," and "families" are herein condensed from Professor Marsh's
diagnoses and contrasted with each other. Whether the groups are of
the value claimed by Professor Marsh may be an open question, and the
herpetologist must judge for himself what value he would assign to the
modifications employed in the diagnoses.
I. SAUR0P0DA. Dinosaurians with plantigrade (ungulate) feet, front
and hind pentadactyle; fore and hind limbs nearly equal, and without
a postpubis; Atlantosauridce and Morosauridce.
II. STEGOSAURIA. Dinosaurians with plantigrade (ungulate) feet,
fore and hind pentadactyle; fore limbs very small and locomotion mainly
effected by hind ones ; and with a postpu bis; Stegosauridce; Scelidosauridce.
III. ORNITH0PODA. Dinosaurians with digitigrade feet, the fore pentadactyle, tbe hind tridactyle, fore limbs small, "limb bones hollow," •
and with a postpubis; Oomptonotidce, Iguanodontidce, and Hadrosauridce.
IV. THER0P0DA. Dinosaurians with digitigrade (unguiculate) feet,
the fore pentadactyle, the hind variable (pentadactyle, tetradactyle, or
tridactyle), tbe "fore limbs very small, limb-bones hollow," and postpubis (')· Mega,losauridre, Zanclodontidce, Amphisauridce, Labrosauridce.
V. C<ELURIA. (Not characterized.) Oreluridre.
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VI. CoMPSOGN.A.TH.A., (Not characterized.) Compsognathidre.
VII. H.A.LLOPOD.A.. Dinosaurians with digitigrade (unguiculate) feet,
the fore (not described), the hind tridactyle, the "fore limbs very small,"
and with the metatarsals greatly elongated, the calcareum much produced backwards, the vertebroo biconcave, and the vertebroo as well as
limb-bones hollow. Hallopodidre.
Five orders and fourteen families, it will be hence seen, are admitted
by Professor Marsh.
The fourteen families admitted are distinguishable as follows:
I (1). Atlantosaurids. Sauropods with ischia directed downwards and
meeting at median line at their extremities.
(2). Morosaurids. Sauropods with ischia directed backwards and
meeting along median line by their sides.
II (1). Stegosaurids. Stegosaurians with astragalus co-ossified with
tibia, and very short metatarsals.
(2). Scelidosaurids. Stegosaurians with astragalus distinct from
tibia and elongated metatarsals (with four functional digits in pes).
III (1). Oomptonotids. Ornithopods without clavicles, and with a complete postpubis.
(2). Iguanodontids. Ornithopods with clavicles, and with an incomplete postpubis.
(3). Hadrosaurids. Ornithopods with "teeth in several rows, forming, with use, a tessellated grinding surface." (Clavicles and post-pubis
not described.)
IV (1). Megalosaurids. Theropods with biconcave vertebroo, pubes
slender and united distally, and tetradactyle pes.
(2). Zanclodontids. Theropods with biconcave vertebroo, pubes broa<l,
elongate plates, with anterior margins united, and pentadactyle pes.
(3). Amphisaurids. Theropods with biconcave vertebroo, pubes rodlike, and tridactyle pes.
(4). Labrosaurids. Theropods with strongly opisthocrelian and cavernous anterior vertebroo.
V. Crelur·ids. Dinosaurians with anterior (of cervical) vertebroo opisthocrelian and rest biconcave; very long and slender metatarsals, and
"bones of skeleton pneumatic or hollow."
VI. Oompsognathids. Dinosaurians with anterior vertebroo opisthocrelian, and others not described, and tridactyle fore as well as hind
feet, and ischia with long symphysis on median line.
VII. Hallopodids.
The Wings of Pterodactyles.
Prof. 0. C. Marsh ha given a large plate and woodcuts illustrating a
Pt rodactyle, named by him Rhamphorhynchus phyllurus, found in 1 73
"n ar Eich tadt, Bavaria, in the same lithographic slates that ha,e
· lded Arclu13opteryx, Compsognathus, and so many other Jura ic fos il
known to fame." The wing membran are well preserved and pro,
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that they were quite similar to those of the bats-smooth and contractile into folds. The tail of the type in question, at least at and near its
extremity, "supported a vertical membrane developed above as well as
below, and having a rhomboid or leaf-like outline."
Professor Marsh has also discussed the homologies of the wing or
manus bones of the Pterodactyles, and reached the conclusions that
"there are five digits in the hand of Pterodactyles, although not the five
often given in restorations. The first <ligit, the elements of which have
been considered, undoubtedly supported a membrane in front of the
arm. The second, third, and fourth are small, and armed with claws.
The large wing finger is the fifth, corresponding to the little finger in
the human hand." ( A.. J. S., (3,) v. 23, pp. 251-256.)
.A poisonous Lizard.

A large lizard of an orange and black color with a skin tuberculated
or covered with scales, simulating the heads of nails, and hence called
Heloderma, is a common inhabitant of Arizona. It is dreaded by the
inhabitants of the Territory and deemed by them to be poisonous. The
allegations to that effect, however, have been doubted by naturalists, .
because none of the lizards had been acknowledged to be venomous.
Heloderma differs from other lizards, however, in having grooved teeth
and the efferent ducts of the salivary glands discharging at the bases of
the grooves. The best-informed herpetologists have therefore acknowledged the possibility, if not probability, of the truth of the popular belief, and Professor Cope years ago named the Arizonian Heloderma, H.
suspectum, with reference to the bad reputation of the animal. Recent
experiments and the personal experience of Dr. R. W. Shufeldt have
demonstrated the correctness of the belief as to the poisonous character
of the lizard, and we have now the certainty that the representatives of
one type of lizard-the family of Helodermids with one genus and two
species-are venomous. Dr. Shufeldt ·has recorded the effects of a bite,
which was immediately attended with violent inflammation, in the
American Naturalist for November, 1882 (v. 16, pp. 907,908).
BIRDS.

General.
Gobin (A.). Traite des oiseaux de basse-cour, d'agrement et de produit. 2 ed. Paris,
Plon & 'Cie., 1882. (18mo., viii. 447 p., 93 fig. Frcs. 3. 50.)
Journals.
Bulletin of the Nuttall Ornithological Club. Vol. 7. Cambridge, Mass., 1882. (8vo.)
Ibis (The), a Quarterly Journal of Ornithology. Edited by O. Salvin and Ph. L.
Sclater. 4 series, vol. 6. London, J. Van Voorst, 1882. (8vo.)
Journal llir Ornithologie. Deutsches Centralorgan fiir die gesammten Ornithologie.
Herausgegeben von J. Cabanis. 30. Jahrg. (4 Folge, 10. Bd.) Leipzig, Kittler,
1882. (8vo.)

H. Mis. 26--40
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.Anatomy.

Forbes (William A.). On the variations from the normal structure of the foot in birds.
Ibis (4), v. 6, pp. 386-390.
Lucas (Frederic A.). Notes ou the Os prominens. With figs. · Bull. Nutt. Ornithol.
Club. v. 7, pp. 86-89.
Nathusius-Konigsborn (W.). Untersuchungen von Eischalen, namentlich von Opisthocom,us turnix und der sogenannten Ueberztige bei den Steganopoden und anderen Eiern, nebst Bemerkungen iiber die systematische Bedeutung dieser Structuren. Mit 10 Abbild. Journ. f. Ornithol., 30. Jahrg., pp. 255-315.
Physiology.

1,eebohm (Henry).

On the interbreeding of birds.

Ibis ( 4), v. 6, pp. 546-549.

Fa·unas.

(North .America.)

·-C~ues. The Check list of North American Birds. Second edition, revised to date,
and entirely rewritten, under direction of the author, with a Dictionary of the
Etymology, Orthography, and Orthoepy of the Scientific names, the Concordance
of previous Lists, and a Catalogue of his Ornithological Publications. Boston,
Estes & Lauriat, 1882, l vol., imp. 8vo, pp. 165.
Gentry (Thomas G.). Illustration of Nests and Eggs of Bir& of the United Sta.tes.
Phila.delphia-, Wagenseller, 1880-'82. ( 4to. Completed in 5 parts, 300 pp., 54 chromo-lith. pl. aPJ.d 1 portr. $25.)
Maynard (C. T.). Birds of Eastern North America. With original description of all
the species which occur east of the Mississippi River, with 32 col. lith. pl. Boston, Mass. 1882. ( 4to.)
Nehrling (H.). Beitrage sur Ornis des nordlichen Illinois. (Fortsetzung.) Journ.
f. Ornitholog., 29. Jahrg., p. 405-416.
- - List of Birds observed at Houston, Harris Co., Texas, and in the. counties
Montgom~y, Galveston, :.1ind Fort Bend. Bull. Nutt. Ornithol. Club, v. 7, p.16G175.

Ridgway (Robert). List of Additions to the Catalogue of North Ame1-ican Birds.
Bull. Nuttall Ornithol. Club, -::v. vii., p. 257-258.
(Europe.)

Montagu (Col.). A Dictionary of British Birds: being a Reprint of Montago's Ornithological Dictionary, together with the additional species described by Selby
Yarrell in all three editions, and in Natural History journals. Compiled and
edited by Edw. Newman. London, Sonneoschein, 1882. (8°, 306 p., 7s. 6d.)
Seebobm (Henry). A His!Ory of British Birds, with colored illustrations of their egg .
Part I. London, Porter. 1882. (8vo.)
(A.Bia.)

Salvadori (Tomma o). Prodromus Ornithologire Papuasire et Moluccorum. XIII.
at~ore . XIV. , trnthiones. XV. Additamenta. Ann. Mus. Civ. Stor. Nat.
Genova, v. 1 , p. 400-430.
(Africa.)

Barboza duDocarr (J V.). Aves do. po. e res portu u sas d'.A.fricaoccidental. 2'.2.
Li ta. Jorn. c. lath. Phy . Nat. Lisboa, 18 2, pp. 291-298.
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( A. ustralia.)

Buller (W. L.). Manual of the Birds of New Zealand, with woodcuts and 37 pl. Well. ington, N. Z., 1882. (8vo., 119 pp., M 14.)
Fossil birds.
Lemoine (V. ). Recherches sur les Oiseaux fossiles des terrains tertiaires inferieurs des
environs de Reims. 2. Partie. Reims, impr. Matol-Braine, 1882. (8vo., p. 71-170.
pl. 6-11.)
Special groups.
( Tubinares.)
Forbes (W. A.). Report on the Anatomy of the Petrels (Tubinares) collected during the
voyage of H. M. S. Challenger. With 7 pl.
·
(Gallinm.)
Oustalet (E.). Description du Reinhardius ocellatus, Gallinace voisin des Argus. Ann,
Scienc. na.t. (6), Zool., t. 13, Art. No. 12. (8 pp.)
( Psittaci.)
~eichenow (Ant.). Conspectus Psittacorum. Systematische Uebersicht aller bekannten Papageienarten. (Sehlnss). Journ. f. Ornitholog., 29. JahPg., p. 337-398.
(Pici.)

Elliot (D. G.). A Monograph of the Bucerotidre, or family of the Hornbills. Part 10
[concluding the work]. London, 1882. (fol.).
Sclater (P. L. ). A Monograph of the Jacamars and Putt:.Birds, or Families Galbulidre
and Bucconidrn. London, Dulau & Co , 1882. ( 4to. Completed.)
Stearns (Robert E. S.). The Acorn-storing habit of the California Woodpecker
[Melanerpesforrnicit'orus]. Amer. Naturalist, v. 16, p. 35~-357.
(Passe.res.)
Forbes (W. A.). Contributions to the Anatomy of Passerine Birds. Part 5. On the
Structure of the Genus Orth onyx. Proc. Zool. Soc. London. 1882, p. 544-546.
Ibid., .Part 6. On Xenicus and Acanthisitta as types of a new family (Xenicidm)
of Mesomyodian Passeres from New Zealand. Proc. Zool. Soc. London, 1),
561-G71.
Shufeldt (R. W.). Notes upon the Osteology of Cinclus 1nexfoanus. Bull. Nuttall
Ornithol. Club. V. 7, p. 213-221.

Variations of the Toes in Birds.
The variations from the normal structure of the foot in birds were
examined by the lamented Forbes shortly before bis death, and are noticed in an article published in the "Ibis" for July (1882).
Most birds, as is well known, have four toes, of which generally three
are directed forwards and one backwards in the non-zygodactylous
types.. But one or other of the toes is liable to suppression, and the
-0ne thus atrophied is by no means always the same; (1) generally it is
the hind toe or hallux, but (2) in certain kingfishers ( Oeyx alcyone}

I.

--628

SCIENTIFIC RECORD FOR 1882.

it is the second digit, and curiously enough (3) in one form-the Passerine genus Oholornis-the fourth toe is aborted.
The customary number of phalanges is "2, 3, 4, 5, in the respective digits, counting from within outwards," but th:i's type is deviated
from in a imm ber of instances. (1) Certain members of a family whose
representatives generally develop the normal structure- may deviate
therefrom, as do the genera Oypselus and Panyptila among the Swifts
or Cypselids, which have 2, 3, 3, 3 phalanges. (2) The Pteroclids
and typical Caprimulgids develop only 2, 3, 4, 4, phalanges, " the
fourth digit being one short of the normal number of phalanges"; and
(3) in the Procellariids, "the number of joints iu the hallux is reduced
to one," the digital formula being 1, 3, 4, 5, except in Pelecanoides,
where the hallux is "quite absent."

Interbreeding of Birds.

Mr. Henry Seebohm thought that "the inter-breeding of birds supposed to be specifically distinct is a subject which has been much neglected by ornithologists," and has called attention to certain facts or
alleged facts bearing on the subject. "Two forms which are apparently very distinct, as Corvus corone and 0. cornix or Oarduelis major
and 0. caniceps, are nevertheless found to be only sub-specifically distinct-a copiplete series of examples from one extreme form to tlrn
other in each case being obtainable. They are produced by interbreeding with each other as well as with the intermediate forms. The
Shrikes· (Lanius) and Dippers ( Oinclus) offer other illustrations, as do
likewise the Nuthatches (Sitta). "The case of the Crows and the
Goldfinches, where the extreme forms interbreed, is exceptional; but
the cases where the individuals of each valley interbreed with their immediate neighbors, and where the range is great enough to make the
sum of a series of small differences show a large difference in the extremes, is by no means uncommon."
For the details respecting the species enumerated reference must be
had to Mr. Seebohm's article in the" Ibis" (4 s., v. 6, pp. 546-550). The
facts he brings forward are susceptible of another explanation, but the
subject discussed is of sufficient interest to demand attention.
New North American Birds.

A number of new forms of birds, previou Iy unknown to the North
American fauna, were added thereto during 1882. Most of these are
the results of Mr. Ridgway's investigations, and have been described a
"sub pecies" of species in the "Proceedings of the Onited State
National Museum," v. 4, pp. 374-379; and v. 5, pp. 9-15, 114,344. The
addi ions by Mr. Ridgway and others are a follows, the numbers appended indicating the position in his catalogue :
1. ylocichla fnscescens salicola R.-RockyMountains (2a).
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2. Hylocichla alicim Bicknelli R.-0atskill Mountains, N. Y. (3a).
3. Motacilla ocularis (Swinhoe). A straggler to La Paz., Cal., from
Eastern Asia (69*).
4. 0hamma fasciata Henshawi R.-Cal. (35a).
5. Lophophanes inornatus griseus R.-Middle Province U.S. (38a),
6. Certhia familiaris montana R.-Middle Province U.S. (55b).
7. Certhia familiaris occidentalis.-Pacific U. S. (55e).
8. Uatherpes mexicanus punctulatus R.-0al. (59b ).
9. Dendrmca Vielloti Bryanti R.-La Paz, L. Cal. (93*).
10. Geothlypis Beldingi R.-L. Cal. (122* ).
11. Vireo Huttoni Stephensi Brewster.-Arizona and N. Mex. (144a).
12. Spizella monticola ochracea Brewster.-Wasbington Terr. (210a).
13. Pencma ruficeps eremmca Brown.-Texas (230b).
14. Perisoreus canadensis nigricapillus R.-Labrador (297 c).
15. Ornithium imberbe Ridgwayi Brewster.-Arizona (331a).
16. Scops asio Bendirei Brewster.-Cal. (402e).
17. Lagopus mutus Reinhardti (Brehm) Turner.-Alaska, Greenland
(475a).
18. Lagopus mutus atkhensis, Turner.-Atkha Island (475b).
19. Ardea Wardi R.-W. Florida (486*).
20. Rallus Beldingi R.-Gulf of Cal. (569*).
21. Diomedea melanophrys (Temm.) R.-O:fl' coast of Cal. (701*) . .
MAMMALS,

General.

Bizzozero (G. ), Sur un nouvel element morphologique du sang chez lea Mammifereg
Arch. Ital. Biol., t. 1, pp. 1-4; pp. 274-278.
Grehaut, et E. Quinquand. Mesure du volume de sang contenu dans l'organisme d'un
Mammifere vivant. Compt. rend. Acad. Sc., Paris, t. 94, pp. 1450-1453.
Kolliker (Albert). Embryologie ou Traite complet du developpement de l'homme et
des animaux superieure. Trad. par A. Schneider. Avec preface de H. de Lacaze-Duthiers. Paris, C. Reinwald, 1882. (8vo., 1059, xviii pp., 606 grav.,25Frs.)
Leboucq (H. ). De l'os central du carpe chez les Mammiferes. Bull. Acad. Sc. Bel~
gique, (3,) t. 4, pp. 2'"20-230.
Renson (Geo.). De la Spermatogenese chez les Mammiferes. Avec 2 pl. Archives
de Biolog., t. 3, pp. 291-334.
Sehlen (D. von). Beitrag zur Frage nach der Mikropyle des Saiigethiereies. Mit l
Taf. Arch. f. Anat. u. Phys., Anat. Abth., 1882, pp. 33-51.
Fossil Mammals.

Van Beneden (P. J.). Description des Ossemens fossiles des environs d'Anvers. 3.
Partie. Cetaces Genres: Megaptera, Balrenoptera BurtinopsiB Erpetocetus. Bruxelles, F. Hayez, 1882. (Ann. Mus. R. d'Hist. Nat., Serie Paleontol., t. 7. -90 pp.,
avec un Atlas de 70 pl. in-plano.
~'ilhol (H. ). Memoires sur quelques Mammiferes fossiles des phosphorites du Quercy.
Toulouse, 1882. (4to.)
- - - - . Notes sur quelques Mammiferes fossiles de l'epoque miocene. Arch..
Mus. d'Hist. Nat. Lyon, t. 3. (103 pp., 5 pl.)
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Special groups.
(Monotremes.)

Dubois (Alph.). Remarques sur l'..d.canthoglossus Bruynii. Avec 2 pl. Bull. Soc.
Zool. France, 6. ann., 1881, pp. 266-270.
Lankest,er (E. Ray). On the Valves of the Heart of Ornithorhynchus paradoxus compared with those of Man and the Rabbit, wLth some Observations on the Fossa
Ovalis. With 4 pl. Proc. Zool. Soc. London, 1882, pp. 549-559.
(Marsupials.)
Cattaneo (Giacom. ). Sugli organi riproduttori femminili dell' Halmaturus Bennettii Gould. Con 1 tav. Atti Soc. Ital. Sc. Nat., v. 24.
-Chapman (Henry C. ). On a Fretal Kangaroo and its Membranes. With 1 pl.
Proc. A.cad. Nat. Sc. Philad., 1881, pp. 468-471.
Lister (J. J.) and J. J. Fletcher. On the condition of the median portion of the
Vaginal Apparatus in the Macropodidre. Proc. Zool. Soc. London, 1881, pp.
976-996.
( Edentates.)
Flower CW, H. ). On the Mutual Affinities of the Animals composing the Order of
Edentata. Proc. Zool. Soc. London, 1882, pp. 358-367.
( Rodents.)
Jentink (F. A.). Revision of the Muridre in the Leyden Museum. Notes Leyden
Museum, v. 4, pp. 193-209.
Thomas (Oldfield). On two new Muridre from Tasmania. Ann. & Mag. Nat.
Hist., (5,) v. 9, pp. 413-416.
(Insectivores.)
Ganser (Sigb.). Vergleichend-anatomische Studien iilJer das Gehirn des Maulwurfs. Mit. 5 Taf. Morpholog. Jahrb., 7. Bd., pp. 591-725.
Kober (J.) Studien fiber Talpa europea. Mit 2 1'af. Verhandl. naturf. Ges.
Basel, 7. Th., pp. 6ie-119.
( Chiropters.)
Leche (W.). Upon the Milk Dentition and Homologies of the Teeth of the Cheiroptera. Amer. Naturalist, v. 16, p. 109.
Robin (H. A.). Recherches anatomiques sur les Mammiferes de l'ordre des Chiropteres. Avec 8 pl. Ann. Sc. Nat., (6,) Zool., t. 12, A.rt. No. 2. (180 pp.)
Sur les enveloppes fretales des Chiropteres de la famille des Phyllostomides. Compt. rend. Ac. Sc., Paris, t. 95, pp. 1377-1379.
( Taxeopods.)
Cope (E. D. ). On the Taxeopoda, a Now Order of Mammalia.
16, pp. 522-523.
( Cordy larthrans.)

A.mer. Naturalist, v.

Cope (E. D.). On the Cordylarthra. Proc. A.cad. Nat. Sc. Philad., 1882, pp. 95-97.
Ailll. & Mag. Nat. Hist., (5,) v. JO, pp. 76-79.
( Proboscidians.)
Ow n (Richard).

D scriptions of Portions of a Tusk of an Australian Probo cidian
I mmal (Not~lepha"8 australis). Nature, v. 25, p. 571. (From Proc. R. oc. London.)
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( P erissodacty les.)

Stillman (J. D. B.). The Horse in Motion, as shown in a Series of Views by Instantaneous Photography, with a Study on Animal Mechanics, with a Preface by ,
Leland Stanford. Boston, 1882, ( 4to.)
(.Lfrtiodactyles.)

Ri\timeyer (L. ). Beitrage zu der Geschichte der Hirschfamilie. I. Schadelbau. Verhandl. naturforscb. Ges. Basel, 7. Tb., pp. 3-61.
- - - - - . Beitrage zu einer natiirlichen Geschichte der Hirsche. II. Abhandl. ·
Schweiz. Pala.eontol. Ges., 8. Bd.
Sigel (W. L.). Das Nilpferd des zoologischen Gartens zu Hamburg. Mit 3 Abild.
Zoolog. Garten, 1882, pp. 129-140.
Thomas (Ph.). R echerches sur les Bovides fossiles de l'Algerie. Avec 2 pl. Bull.
Soc. Zool., France, 6 ann., pp. 92-136.
(Carnivores.)

Mivart (St. George). On the Classification and Dist;ribution of the .:Eluroidea.
Proc. Zool. Soc. London, 1882, pp. 135-208.
Wilder (Burt G.). The Bra.in of the Cat, Felis domestica. 1. Preliminary Account of
the Gross Anatomy. With 4 pl. Proc. Amer. Philos. Soc., v. 19, pp. 524-562.
(Primates.)

Placzek (B. ). Die A:ffen bei den Hebraern und andern Volkern des Altert1mms. Kosmos, (11. Bd.), pp. 190-117.

Preglacial Mamma1s of England.
In the English counties of Norfolk and Suffolk, along the sea-shore,
are exposures of a fossiliferous belt of comparatively recent geological
age, designated as the "forest-bed series," which has been quite a favorite subject for study among British geologists. lt represents the
,~ last stage" in England, previous to the glacial period, and is therefore of peculiar interest on account of the evidence which its several
beds yield of the nature of the preglacial animal life of Britain. A
recent monograph of its vertebrate remains has been published by Mr.
E.T. Newton, the assistant naturalist oftbe survey, which throws much
additional light on the fauna of the period. Although the molar teeth
of elephants are generally the most numerous as well as the most con.spicuous objects in al( collections of forest-bed remains, and were
among the earliest remains of mammals recorded from these deposits,
the assiduous search of many trained observers has now unearthed
fragments of the skeletons of "79" species, '' of which 40 have been
made known by the researches of the Geological Survey." In this
number, however, are included several doubtfully determined forms.
Such as they are-certain and doubtful-they represent 52 species of
mammals (including 2 piunipeds and 4 cetaceans), 2 species of birds
(besides undeterminable forms), 2 reptiles, 4 amphibians, and 19 (or
20) fishes. The mammal~ alone are of sufficient general interest to

632

SCIENTIFIC RECORD FOR 1882.

justify specification. From 'their remains it appears that in the age
-which is only separated from our own by the intervention of the glacial epoch, a fauna l'ich in large quadrupeds of types now confined
to the tropics coexisted with many species s·m living in Britain.
Coeval with carnivores, insectivores, and rodents that now characterize
the northern fauna, were two species of horses (Equ·us caballus fossilis
and Equus Stenonis), two species of rhinoceros (R. etruscus and R. megarhinus), a hippopotamus (H. major),very like, and possibly identical with,
the living one of Africa; and no less than three species of elephants
(E. antiquus, E. meridionalis, and E. primigenius). These special forms
have all become extinct, although allied ones are living in tropical or
subtropical countries. The ruminants of that period were also numerous, as many as 13 species of deer having been identified with more or
less reasoni With them were associated a species of ox (Bos primigenius1) and a peculiar kind of sheep, apparently related to ''the Sardinian sheep ( Caprovis m·usimon)," which has been called Oaprovis Savinii.
The beaver still living in Europe then also lived, but with it existed a
much larger form, distinguished by a peculiar dentition ( Trogontherium
Om:ieri). It might naturally be supposed that where so many large
herbivorous animals were found, carnivorous species would abound, but
unquestionable remains of only three large species have been discovered-a peculiar saber-toothed tiger-cat (111.achcerodus), and two bearsthe gigantic cave-bear ( Ursus spelceus), and one that has been identified
(with questionable correctness) with the grizzly of the United States
( Ursus ferox fossilis). Ambiguous remains of a felid which may have
belonged to Machcerodus or some other form have been found; but besides
these, so far as known, were only a couple of canine animals (possibly
the wolf, Canis lupus, and the fox, Vulpes), the marten (Martes sylvatica), and, remarkable as coexisting with the tropical types enumerated,
the glutton ( Gulo luscus). .Another form, noteworthy on account of its
pre cnt distribution, whose remains occur in tlie upper fresh-water
bed of the "forest series," is the Myogale moschata-a shrew-like mole,
which is now confined to Russia, between the Don and the Volga.
Such were the forms that lived in Britain at a late geological epoch,
and when specialized man undoubtedly existed in a savage or "wild"
state, in his natal country at least. The climate must then have been
still warm and humid, and the vegetation rank and luxurious. But
a violent contrast was to supervene. The Pliocene epoch was clo iug,
and a period remarkable for its cold and accompanying phenom uathe glacial period, or age of ice-in time succeeded. Many oftbelar"'e
form that 1i,ed in the Pliocene died out; ome retreated and nrYiY d
farth r outh; and when at la t modern Britain appeared with it
pre nt condition , a comparatively scanty fauna and mo tly mall
form were it only heritage and final occupants. (Gill, in Tke Gritie
for bruary 10, 1 3.)

ANTHROPOLOGY.
By OTIS T. MASON.

INTRODUC'.I.'ION.

There is no better way to mark the progress of a science than to note
the gradual change of meaning which its terminology undergoes, becoming more and more definite. Somewhere Paul Broca lays down the
following rule for the nomenclature of anthropology: "Que chaque chose ·
ait un nom, qu'elle n'en ait qu'un seul, et que ce nom ne designe qu'une
seule chose. Pour cela il suffira le plus souvent de restreindre a un
sens determine les termes deja usites. Ce ne sera qu'exceptionellement
que j'aurai un terme nouveau a proposer." The scientific study of man
should include every investigatior... which can be conducted actmrding
to the rules of procedure in force among the more exact sciences, reach.ing backward to the remotest cosmic event which was in any manner
connected with his origin, and forward as long as his hopes and fears
lead him to protend bis existence, just so far as the phenomena can be
subjected to repeated and accurate observation, and their results can
be tabulated, and expressed in terms of reasonable constancy. The
beginning of anthropology, therefore, is concerned with the origin of
man, its special work is with the actual life of humanity on the globe,
including human beliefs and conduct with reference to the spirit world.
The work accomplished during the year will be considered in the order
of the artificial scheme employed in the last summary, as follows:
I.-Anthropogeny.
II.-Archreology.
III.-Biology of man.
IV.-Psychology.
V.-Ethnology.
VI.-Glossology.
VIL-Comparative technology,
VIIL-Sociology.
IX.-Pneumatology.
X.-Hexiology.
XL-Instrumentalities.
633
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1.-.A.NTHROPOGENY.

As previously defined in these summaries, anthropogeny includes all
investigations concerning the time, place, causes, and manner of man's
appearance, together with his physical, intellectual, technical, social,
moral, and religious status at his advent.
Says M. Issaurat, in reviewing Hovelacque's "Les Debuts de l'Humanite," primitive man has left traces of his existence that give us
some idea of his structure, his industry, and his manners. Furthermore, we meet now living on the globe the witnesses of prehistoric
races in the lower types of men. The comparison of the characteristics
of these lower types leads to interesting conclusions. It confirms, according to M. Hovelacque, the polygenism of Broca and Topinard, to
wit, that the distinguishing features of certain races have values such
as are made the bases of species in natural history. There were, therefore, many species of anthropoid precursors of man. M. Hovelacque
also draws from modern savages some conclusions concerning the intellectnal, social, and moral status of primitive man. (Rev. d'Anthrop.,
xv, p. 521.)
Mr. Grant Allen, criticising the arguments of Dr. Mitchell and Mr.
Dawkin.s respecting the bearing of archreological fact!:; upon the evolution of man, thus formulates -his conclusions: 1. The cave-men were
not only true men, but men of a compa.ratiYely high type. 2. But the
river-drift men, who preceded them, were men of a lower social organization, arnl probably of a lower physical organization as well. 3. TJJe
earliest human remains which we possess, though, on the whole decidedly
human, are yet in some respects of a type more brute-like than that of
any exi ting savages. 4. They specially recall tJJe most striking traits
of the larger anthropoi'1 apes. 5. There is no reason to suppose that
these remains are those of the earliest men who inhabited .the earth. 6.
There is good reason for believing that before the evolution of man in
liis pre ent RpecHic type, a man-like animal, belonging to the same
genus, but less highly differentiated, lived in Europe. 7. From this
man-like animal t!J.e existing human species is descended. 8. Analogy
would lead us to suppo e that the line of descent which culminates in
man first diverged from the line of descent which culminate in the
gorilla and the chimpanzee about the later Eocene or early Miocene
p ri cl. T!J.e fallacy which underlies o much of our current rea oning
on J rimitiv man i the tacit a smnption that man is a ,-ing'le modern
p ci , not a Tertiary genu with only one pecie nrviving. The
more w examin th tructure of man and of the anthropoid ape tbe
oe it beco
clear that the difference etw en them ar mereh·
of a g nu or family, rather than di tinctive of a parat ord r.
Y u a
parate ub-ord r. It i pretty generally acknowledg d that
i rg nee etwe n man and the anthropoids i gr at r than c n
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be accounted for by the immediate descent of the living form from a,
common ancestor in the last preceding geological age. Therefore, there
must have been a man-like animal, or a series of man-like animals, in
later, if not in earlier, Tertiary times. (Grant Allen, in Fortnightly Rev.,,
Sept., p. 308.)
Another road of approach to the origin and genetic relations of man
is through anom alies, criminals, and the defective class. If a certain
anomaly occur8 in savages, criminals, and delinquents, quite frequently,
which is rare in higher races and normal in higher mammals, this is.
looked upon as the gradual elimination of a useless or pernicious structure. If, on the other hand, the process is reversed, and the anomalies.
of the anthropoids become more persistent with the elevation of man, it
is regarded as the survival of a beneficial structure. This subject has.
engaged the attention of many distinguished anthropologists who are
striving to come nearer to tl.te true relationships of our species,-notab1y of
M. Anoutchine, in a discussion entitled" Sur quelques anomalies du crane
bumain et de leur frequence dans les races." (Published in the Transactions of the Soc. d. A.mis d. Sc. nat., de l'Anthrop., etc., de Moscou,
xxv1n, pt. 3; and reviewed in Rev. d' Anthrop., v, p. 357, by C. de Meref
kowski.)
Upon the subject of assassins in relation to primitive man the labors
of Prof. P. Heger and J. Dalemagne upon the craniological characteristics of a number of assassins executed in Belgium should be consulted. The conclusions to which the authors arrive agree with those
of M. Lombroso and M. Bordier, that the parieto-occipital b1ain predominates in assassins. But, according to the Belgians, criminals do not
constitute even a variety of the species. The craniological characters of
assassins depend chiefly upon the type or race to which they belong.
It is impossible to apply to them all any theory whatever. On the other
, hand, craniology enables us to classify them according to the capability
of amelioration, in the same way that Pinel divides the defectives ..
(Ann. de l'Unfto. de Bruxelles, 1881; Rev. d'Anthrop., v, p. 530.)
II.-.A.RCH1EOLOGY.

There is no other department of anthropology whose genui:0e improvement can be marked so palpably as archffiology. The scientific treatment of the subject is not very old; indeed; the tendency to formulate a very large conclusion from a very small premise is still too
common.
Every country with any claim to civilization boasts of its archffiologkal sites and active research. Therefore, a very lucrative trade bas
sprung up in aboriginal relics, and the frauds perpetrated are already
an embarrassing factor in the problems of ancient history .
.A. glance over the bibliography for the year shows that the tendency
has been rather to research than to speculation. Explorations of the most
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thorough nature have been prosecuted by the Archreological Institute
of America among the pueblos of Mexico and the antiquities of Assos;
by the Peabody Museum among the works of the Mound-Builders; by
tbe American Antiquarian Rociety in the early history of our white
settlements; by the Smithsonian Institution, and especially by the
Bureau of Ethnology, not only among the pueblos, but also among
the mounds. It would be impossible to mention all the thorough
work in progress by local societies and individuals in all the States
where antiquities exist.
The startling find of the year was the "Carson Footprints," at first
claimed to have been left ''on the sands of time" by a giant with a
foot 18 inches long. Prof. Joseph Le Conte thus describes them: "The
nearly horizontal strata in which they occur co,nsist of beds of sandstone
with thiu layers of fine shale. The track layer, which is one of these
latter, has been uncovered for nearly two acres, and forms the floor of
the prison yard, while the stones removed have been used to build tho
prison. From the fossils discovered, the deposit seems to be the equus
beds, by some put in the Upper Pliocene; by others, in the lowest Quaternary. It is probably a transition between the two. The whole surface of the shale exposed is covered with tracks of many kinds, but the
muu was so soft that the nature of many of them can only be guessed;
the most interesting are those of the mammoth and the problematical
.so-called human tracks. The 'human' tracks occur in several regular
alternating series of 15 to 20. In size they are 18 to 20 inches long an<l
8 iuches wide. In shape they are, many of them, far more curved than
the human track, especially in soft mud. The stride is 2½ to 3 feet, and
-even more. But the most remarkable thing about them, on the human
theory, is the straddle, amounting to 18 and even 19 inches - - - .
After careful examination for several days, the conclusion reached was
that the tracks were probably made by a large plantigrade quadruped,
most like a gigantic ground-sloth, such as the Mylodon of the Quaternary, or the Morotherium of the Upper Pliocene of Nevada." Similar
views have been expressed by Professor Marsh and G. K. Gilbert.
(Sature, May 31, 1883.)
The Archreological Institute of America published during the year
tlie first volume of its cla t=iical series relative to investigations in As o ,
in 1881, a neat volume of 215 pages, with illustrations and map . It
also i ued the third annual report, which gives us, in addition to the
u ual balance beet and list of members, the report of a pecial committee upon the plan of operations of the _institnte and the work of Mr.
Bandelier in Mexico. The la t-Damed gentleman ha studied the contruction, the function, and the builder of the pyramid of Cholnl
H r gard the structure a mnde of huge walls of adobe, formin "
imm n e communal building , like tho e at Pecos and other place in
New Mexico, in size approaching those of Uxmal or Palenque, an
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built around a vast court, in the center of which stood a great worship
mound. The builders were the Toltecs, identified with the Mayas.
The fifteenth annual report of the Peab0dy Museum is chiefly occupied with an exhaustive paper by Professor Putnam on American aboriginal copper-working. Preceding the minute description of the objects severally, the author makes some judicious observations upon
copper manufacture which are worth repeating. "In America, outside
of Mexico, before the coming of Europeans, there is no evidence, as yet,
that copper was used otherwise than as a substance which could be hammered and cut into many desired shapes. In Mexico, Central America;
Peru, and Chili, there is no doubt that copper was both cast and hammered, and by some nations was also mixed with tin or with g~W, and
cast in molds; but the difficulty of melting and casting unalloyed copper
is far too great to be easily overcome."
Dr. Charles Rau presented at the American Association a paper upon
a stone grave in Illinois containing the skeleton of a Kickapoo Indian,
thereby showing the connection of such interment with our modern
Indians. The other contributions of Dr. Rau will be found mentioned
in the report of Professor Baird, as well as the account of the work of
the Bureau of Ethnology, and of the other special collaborators of the
Smithsonian Institution.
The Museo nacional de Mexico has contin_ued the publication of the
Anales, containing papers mentioned in the Bibliography unde:r; the
titles Barcena, Chavero, Mendoza, Sanchez, Orozco y Berra, and Ic<1zbalceta.
Dr. Daniel G. Brinton contributes to the first number of the American Antiquarian for the current year a paper on the probable nationality of the Mound-Builders, in which the following language occurs:
"It would appear that the only resident Indians at the time of the discovery who showed any evidence of mound-building comparable to that
found in the Ohio Valley were the Chahta-Muskokee. I believe that
the evidence is sufficient to justify us in accepting this race as the constructors of all those extensive mounds, terraces, platforms, artificial
lakes, and circumvallations which are scattered over the Gulf States,
Georgia, and Florida."
Especial mention should be made of the gorgeous work of Reiss and
Stiibel upon the necropolis of Ancon, in Peru; of Marquis de Nadaillac's
volume entitled "L'Amerique prehistorique; " and of M. de Mortillet's
'' Prehistorique antiquite de l'homme." The last-named work is the maturest fruit of a life devoted to archreology. Some very great improvements in the treatment of the subject are introduced, among them the
attachment of the author's name to each remarkable discovery. The
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following table exhibits M. Mortillet's scheme of archrnological sequence:
India; silicified forests, with cuttings (Marchesetti).

Upper Secondary.

Inferior Tertiary.
Eocene.

Soissonien ....... . Lignite of Montaign, boule en Craie (Melleville).
Londonien ....... .
Parisien ..........
Bartonien ........
Ligurien .......... Siderolite of Delemont; human skeleton (Quiquerez).

Tongrien ..•....• . Fontainbl,·au sand11tone; prtri:fied man over his horse.
Oligocene......•. { .Aquitanien
....... Limrstone of Beauce, Thenay ; flaked and broken flint
(Bourgeois).
( Gravels of Orleans; marked bones (Nouel).

:Middle Tertiary.
Miocene.

formation of Ganuat; jashed bones (Pomel).
.Fresh-water chalk of Billy; gashe bones (Laussedal).
I Fresh-water
S;rnsan hill; broken.bones (Garrigou).
Mayencien ......
Marl of Anjon, Pot.;ance; inci!ed bones (Delaunay, Tournou6e).
Il Marl
of Anjou, Chavagne-les-Eaux; incised bones (Farge).
~

Helvetian ....... {

Miocene of Dardanelles ; chipped flint, scratched bones
(Cal,ert).
Molasse of Central France; human skeleton (Garrigod),
Fossiliferous diggings of Pikermi;
Ducker).

broken bones (De

Tortonien ·····-{ Trachytic conglomeriite of Cante!; chipped flini (Tardy,
Rames) .

Miocene and Pliocene deposits of Portugal; chipped flint
(Ribeiro).
( Depe11its of San Valentino; wrought bone (Ferretti).

tipper Tertiary.

Ossiferous diggings of Val d'.Arno; scratched bone (Desnoyers) .
Strata of. San Giovanni; scratched bone (Raruorino).
Deposits of balrenotus at Monte-.Aperto; scratched bones
.A.stien ..........
(Uapellini).
Blue marl of Savona; human bones (Issel).
Piedm ont; pierced scapula of mastodon (Ga~taldi).
l Red crag of :5uffolk; pierced sharks' teeth (Charlesworth).

iI

I

Pliocene.

.Alluvium of California; implements (Blake), skull (Whitney) .
.
8aiot P,oshlen .. { .Autry-Issard; silicifted w<,od cut (Charnaux\.
Saint Prest.; scratched bones (Desnoyers), chipped flint
(Bourgeoi. ).
Chell6en .......... .Alluvium; human bones and objects of industry.
Quat.nwy ...... { Moustllrien .......
Do.
Solutreen . ....... Grottoes; humnn bones and oujects of industry.
Magdalenien ......
Do.

III.-BIOLOGY OF M.AN.

InvestiO'ations of this clas include human tructure, or anatom,·
disea es, or pathology; que tions of ize, form and weight, color, and
texture of part , or anthropometry; the pro2.'I'es of life in the individual, or ontog ny; and th lifi hi tory of the . pecie , or pb yl Cl'eny.
This ubject i f va t proporti n
lread. biological oci ti multiply, in which the human u~ject rec ive it bar of att ntion a the
h ad of the animal kingdom. In the Index Jl,Jedicu , befor menti o cl
a monthly cat 1 gue of work on hnman and g n ral bi logy i giv-
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.Although every portion of the body must yield results of great importance, and new structures are brought within the scope of study each
year, the skull and brain are still the parts upon which the most labor
is bestowed. As an example of the minuteness with which measurements are prosecuted, tables are appended exhibiting the last results of
Broca's labors before he prematurely laid down the scalpel. The subject has received an elaborate treatment at the hands of his pupil, Dr.
L. Manouvrier, in the Bu.lletin of the Zoological Society of France, for
1882; as well as among German anthropologists.
Pa.ul Broca's tables of brain-1ceight, in grams.

San .Antoine et Pitie.

BicMre Hospital
.Age.
:!{o.

Mean age.

1
3
1
2
3
6'
6
4
8
17
l3
15
16
7
4
1

19
22. 6
28
113. 5
38
4!. 6
W.3
54
57. 6
63.1
68. 3
73.5
77
82.1
ES. 2
91

15-20 ............•. : ....
20-25 ........ ......... ......
25-30 .... . .•....... . 1
30-35 .. ....... ·····. 1
35-40 ..•...... ····•· 1
40-45 ............... 1
45-50 ..•.... ··•·•••· 4
50-55 ..._..•.......•.. 2
55-GO .•..•.......... 2
60-65 ......... ·•·•·· 4
65-70 . .....••....... 5
70-75 .......• , ... . ., 18
75-80 .. ... .... ...•.. 14
80-85 .. ....... -~···· 13
8!>-90 ............... 9
90-95 .. ............. 2

...............

Mean
height.

Weight. No. Moan age

Mean
height.

Weight.

MALlts.

15-20 ..•.. ···•·••••·
20-25 ..••.•....•....
2~30 ...............
30-35 .•.••.•.....••.
35-40 .•••. , ..•...••.

!ttt::~::
:: :::::: :·
50-55 .. .. . .. : .••....
55-60 ........•......
60-65 .••....•....•..
65-70 ....•.•....... .
70-75 ...•.........•
'TM>O ................
80-85 .....
85-90 . ... ·••··· .....
90-95 ..•..•••.••..•.

1. 63
1. 68
1. 73
1. 69
1. 67
1. 65
1. 68
1. 65
1. 65
1. 63
1. 63
1. 65
1. 62
1. 60
1. 60

1,475
15
1,339
11
1,547
15
1,370
24
1,316.6 -19
1,312.6 23
1,220
15
1,488.5 12
1,315
17
], 295. 7 20
1,240.1
7
1,219.7
5
1,213.9
4
1,208
1
1,273.7 ·--·
1,300

18.1
23. 5
28. 3
33
38
42. 6
48. 2
53. 5
57. 5
63.6
67. 7
73.4
77. 6
83

1. 65
1. 70
1.'!70
1. 70
1. 67
1. 67
1. 65
1.69
1. 67
1. 68
1.70
1.69
1. 66
1. 68

···-------·- ..............

1,359
1,365
1, 4.14. 5
1,421.4
1,411.4
1,340.6
1,3.00.4
1,341. l;J
1,313.4
1,329 1
1,311.1
1,291.6
1,245.5
1,430
. .. . . .. . .. -..

---

·--- ................ ·· -····· ···· ..................

FE¥ALES,

-----------·
----------·...................
28
1. 53
31
37
44
46. 5
54
59. 6
62. 5
68.4
72.4
78. 4
82. 3
88. 8
92. 5

1. 57
1. 51
1. 56
1. 60
1.156
1. 56
1. 63
1. 54
1. 59
1. 55

t~

1. 48

................
. ..... .. .........
1,248
1,212
1,045
1,153
1,220.5
1,039
1,112.5
1,14.8 5
1,156.4
1,118.3
1,108. 5
1,087.3
1,087.7
1,090

2
4
7
3
4
5
6
3
V
1
6
8

4
3

17. 5
24
28. 4
33
37. 7
42.4
49. 5
52. 6
57.8
62
67. 8
73. 2
77. 5
83. 3

1. 49
1. 62
1. 56
1. 58
1. 58
1.59
1. 58
1.56
1.58
l. 59
1. 55
1. 55
1. 59
1. 54

1,251
1,258
1,192. l
1,269
1,162.5
1,247.8
1,188.5
1,140.6
1, 217.1
·1, 251
1,186.8
1, OM. 3
1,147.7
1,038

..... ................... ................... . .................
...... ------------ ···l,··---,--- .. -- -- - ...... -- -

The mean brain.weight of a.11 is.about 1,325 grams for the ma.Ies, and
1,142 f-or the females. The medium height for all is 1 m.42 to 1 m.85. Other
tables are given in Broca's paper, in which age and sex are the criteria
~n decades, also b.eight and sex, sex and decades, -weight and _a ge, ~t..c.
(Rev. d'Anlli'rop., v, pp. 7, 9.)
~he slowne&"s with which crania well auth~nticated are col'lected makes
it VQ-ry desirable, if possible, to ob.tain measures upon the living subject
which can be redncecl to the index of the skeleton. Efforts in this
direction have been made b;y Brcetre, Stieda, Topinard, Virchow,

l\~*·
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lucho-Maklay, W eisbach, and others, and notably by Broca, whose table
of craniometry compared with cephalometl'y is given below:
.Antero-posterior diameter.

Cephalic index •

Transverse diameter.

Sex.
Skull.

Living. Excess.

Skull.

Living.

Living.

Exces.s.

Mm.
74.62
79.54
87.15
87.56
85.95
87.43
87. 70
82.35
78.02
79.16
81.00
83.14
85.39
83.33
75.52
82.95
86.04
79. 77
80.54

Mm.
+ .62
+1.87
-1.15
- .57
+1.91
+1.64
-1. 44
- . 13

8
8.5
4
6
6
9
4
7
8
1

Mm.
74.00
77. 71
88.30
88.13
86.04
85.79
89.14
82.22
78. 73
80.00
79.31
82. 76
84.88
82.76
73.51
84.52
85.45
78.82
82.22

- . 84
+1.69
+ .38
+ .51
+ .57
+2.01
-1.57
+1.59
+.85
-1.68

5.9

82.22

82.53

+ .31

Skull.

Excess.

--------------Male .. ...........
Do ...........
Do ...........
Do ...........
Do ...........
Do ...........
Do ...........
Do ...........
Do ...........
Do ...........
Do .... .......
Female .........
Do ...........
Do ...........
Do ...........
lJo ...........
Do ...........
Do .... .......
Do ...........
Average ..

Mm.
200
175
171
177
172
176
175
180
174
185
174
174
172
174
185
168
165
170
180

176.1

Mm.
201
176
179
185
178
183
187
187
182
192
181
178
178
180
192
176
172
178
185

182.6

Mm.
1
1
8
8
6
7
2
7
8
7
7
4
6
6

7
8
7
8
5

6.5

Mm.
148
136
151
156
148
Wl
156
148
137
148
138
144
146
144
136
142
141
134
148

144.8

Mm.
150
140
156
162
153
160
164
154
142
156
146.5
148
152
150
145
146
148
142
149

150.7

Mm.
2
4

5
6
5
9
8
6
5

-.71

It will be observed that individual differences are ver;y large; but in
the measurement of a large number of living subjects the mean will be
found by deducting therefrom the average excesses.
Broca's measurements of cranfol capacity.

j

Nationality, &c.

Chipped flint age: Grenelle & Bellancourt........... ......................... ...... 2
Solutre .................................................................... 12
Polished stone age: L'Homme Mort..................................................... 6
Vaureal ................................................................. 5
Various ................................................................ 8

~

Ga.uls .............. ......... ~~~~.~~.~.~~.~~~~.:::::::::::::::::::::::::::::::::::::::::::::::::::
Merovin~ians: Chelles, 1st series... .•. ....•.... ...... ........ ....... ....... .. ... . . . . ..... 26

~;i!f?i~t~;f~ft~tH/H::HH::iHE!\i:::ii ~
Savoya.rds of Annecy: 1st series ....................... ........ ....... .....................

9

J/~:. ~~t~~~t~:~:::::::::::::::::::::::::::::::::::::::::::::::::::::::::::: tl9

0

Auve~~~
Croats of the military border, Austria.... ............. .. ..... ................ .. .. . ... ...

5\i~tt:::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::·::::::::::::::i
~~::::iiiiE(i\//fiE\/}'.::t:+ : : ij
~~tes~~·······················--·····································································
..............................................................................................

44

~F.f-r~i£:::.:::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::: i~
Pa~

oi°Alipoo~;·eaic~tta:::::::::::.::.-.::::::::::::::::::::::.:::::::::::::::::::::::::::::

1

~

c.c.

1,552
1,564
1,606
1,533
1,576
1,534
1,592
1,596
1,521
1,524
1,531
1,559
1,539
1,530
1,630
1,554
1,538
1,609
1,423
1,564
1,599
1,544
1,584
1,552
1,474
1,532
1,443
1,464
1,558
1,637
1,518
1 500
1:500
1 535
1:336

c. c.

1
2
6
2
5
14
10
19
4
3
42
41

5
22
6

2

8
36

2
26
26

16
23

8
3
18
17
9
l
3
6
6
15
9
3

M:

1:507
1,517
1,426
1,407
1,457
1,374
1,395
1,318
1,320
1,337
1,355
1,390
1,426
1,391
1,417
1,445
1,480

c.c.

162
169
99

216
150
127

135
222
126
206

211
222
184
140
1~
163

121
153

-67
1
1,366
li3
1,426
246
1,298
1,395
1
1 367
1
1;322
135
1,3'¥1
1.15
1,328
J.il
1,323
1,6~ -ls;'
1, -2
1.
1, 3\16
1, 1
1,4.."9
1,114

ANTHROPOLOGY.
Broca' s measurements of cranial capacity-Continued.
~

~

Cl)

Nationality, &c.

,J:I

~

z
African Negroes : 1st series.................................................... ....... •• . ...... 31
2d series.......... .......................................................... 10
3d series.................................................................... 13

Kaffl.rs ..................... ..............................................................................

7

Hottentots and Bushmen...................................................................... 8
Nubians of E lephantine...... .................................................................. 10
New Caledonians........ ............ ............... ................................................. 23
Tasmanians ...... ... ....... ..... ............... ..............•.•.....••.....•...... ...... •........... 5
Papuans of Tond.. ....... .. ...... ......... ... ........ ...............•........•...... ...... ......... 7
Australians............................................................................................ 10

l1i

Cl)

~

1
z

c. c.
1,462

12

~

1,423

7

8

=

l1i
Cl)

-;

Cl)

""

s

~

Cl)

iS

~

c. c.
1,267
1,246
1,237

c. c.
'195
177
173

1,410 4
1,512 ···························
64
1,317 5 1,253
81
1,329 6 1,298
130
1,460 23 1,330
176
1,406 4 1,230
1,467 3 1,2791 188 '
166
1,347 6 1,181

(Rev. d',A nthrop, 1882, v, p. 898.)

List of measures and craniometric processes of Broca.
A.-Sex.
B.-Age.
C.-Capacity.
D.-Antero-posterior diameter, maximum.
E.-Transverse diameter, maximum.
.

lO0E

F.-Cephalic index,~.
G.-Antero-posterior inial diameter.
H.-Difference D-G.
I.-Bi-temporal diameter.
J.-Bi-auricular diameter.
K. -Difference E- I.
L.-Frontal diameter, minimum, inferior.
M.-Stephanic diameter, superior.
.

N.-Frontal mdex,

lO0L

~.

.

.
100 L
0.-Frontal mdex, No. 2, 7'1

.

P.-Vertical or basilo-bregmatic diameter.
Q.-Vertical maximum diameter.
R . -Vert·;i.ca1 m
. d e xlOO
, ~p .
S.-Transverso-vertical index, 10~ p.
T.-Naso-basilar line, (NB).
U.-Length of basilar apophysis (Bb).
V.-Difference between T- U. (Nb.)
X.-Anterior proj ection of the skull (Blumenbach).
Y.-Posterior projection of the skull (Blumenbach).
Z.-Total proj ection of the skull (Blumenbach).
. dex, ---z100 X .
a .- Basilar m
/3.-Foramen magnum, longitudinal.
y.-Foramen magnum, width.
~
.
100 y
u.-Foramen magnum, mdex,

p.

~.-Basilar arc, T+ {3.

H. Mis. 26--41

642

SCIENTlFIC RECORD FOR 1882.

,.-Projection of occipital crest, upper occipital curve.
17.~Projection of the inion, external occipital protuberance.
0.-Asteric diameter, or occipital maximum.
i.-Metopism, difference between D and the antero-posterior metopic diameter.
A 1 .-Sub-cerebral frontal curve, from root of the nose to the ophryon.
B'.-Frontal cerebral curve, ophryon to the bregma.
C'.-Total frontal curve, root of the nose to the bregma.
D 1 .-Parietal curve, bregma to lambda.
E 1 .-Upper occipital curve, lambda to inion.
F'.-Cerebral occipital curve, inion to opisthion.
G'.-Total occipital curve, lambda to opisthion.
H 1 .-Supra-auricular transverse curve.
11 .-Sub-auricular transverse curve.
K'.-Total transve1se curve.
L'.-Horizontal pre-auricular curve.
M 1 • -Horizontal post-auricular curve.
N'.-Total auricular curve.
0 1 .-Midfrontal curve, C' + .D ' + E', root of nose to inion.
. 100 C'
P'.-Rat10, -V.
Q'.-Total cerebral curve, 0 1 - A 1 - Ophryon to inion.
100
R ' • -Ra.go
•ll.1'
Q'B' .

+

S1 .-Fro;nto-sub-occipital curve, 0 1 F 1 , root of nose to opisthion.
T 1 .-Vertical circumference, E S1 , total antero-posterior, including foramen magnum
and naso-basilar line.
·
U'.-Anterior or pre-auricular demi-circumference, 0 1 T 1 •
0
V'.-Ratio, !

+

+

~;1'.

W'.-Pointofthe face where the prolongation of the plane of the fora.men magnumfaJls.
X'.-First occipital angle, or angle ofDaubenton.
Y'.-Second occipital angle, or angle of Broca.
Z 1 • -Basilar angle, or angle of Broca.
FACE.

I.-Biorbital external length.
II.-Biorbital internal length.
III.-Distance of the supra-orbital foramina.
IV.-Distance of the sub-orbital foramina.
V.-Bimaxillary minima.
Vl.-Bimaxillary maxima.
VII.-Bimalar diameter.
VIII.-Bijugal diameter.
IX.-Bizygomatic width, maximum.
X.-Orbital width.
XI.-Orbital height.
XII.-Orbit,al index.
XIII.-Orbit,al depth.
XIV.- asal bone, median length.
XV.-Nasal bone, lateral length.
XVI.-Nasal bone, upper width.
XVII.-Nasal bone, minima width.
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XVIII.--Nasal bone, inferior width.
XIX. -Interorbital width.
XX.-Width of the anterior nostrils.
XXI.-Height from the root to the anterior nasal spine.
XXII.-Height from the anterior nasal spine to the alveolar point&
XXIII.-Height from the root of the nose to the alveolar point.
XXIV.-Height from ophryon to alveolar point.
XXV.-Height of the os mall£.
XXVI.-Orbito-alveolar height.
XXVII.-Mastoido-supra auricular height.
XXVIII.-A.uriculo-jugal distance (oblique).
XXIX.-A.uriculo-orbital distance, right (oblique).
XXX. -A.lll'.iculo-orbital distance, left (oblique).
XXXI.-Depth of the zygomatic fosse.
XXXII.-Palatine vault, total maxillo-palatine length.
XXXIII.-Palatine vault, anterior maxillary length.
XXXIV.-Palatine vault, posterior width.
XXXV.-Palatine vault, width ~o the level of the 1st molar.
XXXVI.-Palatine vault, width to the level of the os incisif.
XXXVII.-Palatine vault, depth.
XXXVIII.-Distance from the posterior nasal spine or palatine to the basion.
XXXIX.-Width of the alveolar arch inwards, and maximum.
XL.-Width of the alveolar arch inwards and backwards.
XLI.-Height of the posterior nares. ·
.
lO0XX
XLII.-Nasal rndex, XXI.
XLIII.-Facial index, lOO XXIV.
IX
XLIV.-Palatine index lOO XXXIV •
' XXXIII

(Rev. d'Anthrop., 1882, pp. 577-590.)'

Anthropometry is one of the youngest scions of anthropology, and it
not only commends itself to advanced students, but is applicable to
millions of subjects, and its processes are so easily understood that any
intelligent person may use them. As a result of greater definiteness in
processes a more accurate nomenclature is demanded. An illustration
of this is to be seen in the following classification of stature by Pro- .
fessor Zoja.
Genera. ·

Species.

Gige.ntosoma ... ................ .. Hypergigantosoma .......... ..
Gigantosome. ..................... .
Hypogigantosoma.. ...... ..... .
Megasome. ................... .... . Hypermegasoma............... .
Megasoma ......................... .
Hypomegasome.................. .
Mesosome. ......................... . Hypet-mesosoma............... ..
Mesosoma.......................... .
Hypermesosoma ................ .
Microsome. ....................... . Hypermicrosoma ............. ..
Microsoma........................ ..
Hypomicrosoma ............... .
Nanosome.................... ... .. . Hypernanosoma .. ............. ..
Nanosoma......................... ..
Hyponanosoma ................ ..

Vulgar terms.
Phenomenal ...................... .
Giant .................................. .
Gigantic ............................. .
Approaching gigantic ....... ..
Very tall ........................... ..
Tall .................................... .
Above ordinary ................. .
Medium ..................... ........ .
Below medium ... ;............. ..
Low ................................... .
Very low ........................... .
Lowest .............................. .
Dwarfish ........................... ..
Dwarfs ............................... .
Phenomenal...................... .

Meters-.
2 . 51 et

BUpTa..

2.26 to 2.50
2.01 to 2.25
1. 91 to 2.00
1.81 to 1. 90
1. 71 to 1.80
1.66 to 1. 70
Ul5
1.64 to 1.60
1.59 to 1.50
1.49 to 1.40
1.39 to 1.25
1.24 to 1.00
0.99 to 0.75
0. 74 et infra.
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It is not advised that this scheme be adopted without reservation,
yet it does show a permanent advance in anthropometry. Furthermore, it is drawn up for Italians, but this need not embarrass the student, since he will only need to fix his standard mesosoma and arrange
above and below that according to the scale.
IV.-PSYCHOLOGY,

The most perplexing of all the outstanding problems in anthropology
is the explanation of the processes of feeling, thinking, and volition.
On the one hand it is maintained that in course of time it will be
.shown that thought is a mode of material motion; on the other, this
incomprehensible phenomenon is remanded to the category of occult
properties, iike cohesion and gravitation, which will ever elude our
grasp. However that may be, man will ever aim to think this unthinkable, to achieve this impossible, and to reach after this unattainable.
In prosecuting researches with reference to the mind various avenues
of approach have been followed.
Out of the old phrenology has come the new, and several important
works have appeared upon cerebral localization in its varjous aspects.
The second part of H. C. Bastian's publication upon the brain as the
orgau of the mind was printed during the current year. Furthermore
a reference to the bibliography will reveal treatises upon brain-weight
and mind, heredity and psychology, growth of intellect, pre-natal education, brain-functions, sensations and their translation into thought and
feeling, the various aspects of mind growth from infancy to maturity,
the accurate measurement of thought, or psychometry, the phenomena
of insanity as opening the door upon primitive man, and the exhibition
()f in telli geuce in animals.
Speaking of the equivalents of consciousness in nature beneath man,
Professor Cope says : " The utterances of Professor du Bois Reymond,
at the recent celebration of the birthday of Leibnitz at Berlin, should
have a clearing effect on the intellectual atmosphere of the evolutionists.
' Consciousness,' says one, ' is to the progress of evolution what the
whistle is to the engine, that makts a good deal of noise but does none
of the work.' Another says, 'If the will of man and the higher animals
eerus to be free in contrast with the fixed will of atoms, that is a deluion provoked by the contrast between the extremely complicated voluntary movements of tue former and the extremely simple voluntary
movements of the latter.' One authority tells us that conscion ne
doe nothing, and the other will have it that it does everything, ri ing
~ven to the autonomic dignity of a will for atoms. They agree in
elieving con ciou ne to be a form of force; but they differ in that
t he fir t authority think it all dissipated, while the other hold it to be
link in a continuomi chain of metamorpho i equivalent to every other
link. A usual, truth lie between these extreme . Say du Boi R ymond, 'More temperate heads betrayed the weakne of their dialectic
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in that they could not grasp the difference between the view, which l
opposed, that consciousness could be explained on a mechanical basis,
and the view which I did not question, but supported with new arguments, that consciousnes~ is bound to material antecedents."' Professor
Cope says, "It will doubtless become possible to exhibit a parallel scale
of relations between stimuli on the one hand and the degrees of consciousness on the other. Yet for all this it will be impossible to express.
self-knowledge in terms of force. An unprejudiced scrutiny of the nature of consciousness, no matter how limited that scrutiny necessarily
is, shows that it is qualitatively comparable with nothing else." (Am ..
Naturalist, XVI, p. 224.)
V.-ETHNOLOGY.

Stanford's Compendium of Geography and Travel, for America, has
an appendix upon the native tribes of both continents. The material
was elaborated with considerable diligence by Mr. A.H. Keane, but
the work is far from complete, and abounds in errors. The Bureau of
· Ethnology at Washington has had in preparation for several years a
card catalogue naming and describing every tribe and band of aborigines ever known to have inhabited the North American continent. This
is now kept in the office for reference and emendations, but it is designed.
to be published at no distant day.
Much valuable information has been added to what was previously
known of the range and subdivision of the Innuit by Mr. Ivan Petroff,
special agent of the Tenth Census. Mr. Petroff's results and map wm
be published in the volumes of the Tenth Census and by the Bureau of
Ethnology. The author says: "In the course of my explorations, extendjug over a period of several years, of all the coast from Bering Straits
to the vicinity of Mount St. Elias, and of the river systems, I found the
Innuit occupying the coast and interior wherever nature has thrown
no obstacle in the way of free navigation in their kayaks. The tribe.,,
having their homes contiguous to the Innuit are the Chugach, of purely
!nnuit extraction; the Oregbalentze, of Innuit extraction, but now
mixed with Tblinkit; and the Ohilkhaat tribe of the Thlinkit family
settled on Comptroller Bay and up the left bank of Copper River. The
skulls of Innuit have been found as far south as Santa Barbara islands-,,
Californfa, but these belonged to prisoners taken from sea-otter hunting expeditions undertaken by English and American shippers who
were furnished with Innuit hunters by the Russian authorities at Sitka..
We have every reason to believe that formerly the Innuit occupied the
coast as far as Icy Bay, but the constant pressure of the stronger Thlinkit tribes has caused them to recede gradually to the locations occupied
by them at the present day. The glaciers at Icy Bay have proved an
insurmountable obstacle, necessitating a sea voyage of tw9 or three
days before landing. The Thlinkit can accomplish this in his large dugout provided with masts and sails. The Russians kept back the Thlin·
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kits, but now they are encroaching northward. Mr. Petroff opposes Mr.
Dall's view of the origin of the Eskimo, and maintains that they moved
southward after the invention of the kyak. (Am. Naturalist, XXI,
pp. 567-575.)
Our stock of knowledge gained respecting the South American tribes
during the past year is exceedingly meager. Mr. Barney says respecting -the natives of Colombia: "The state of Panama contains about
30,000 square miles, one-third of which is uninhabitable; the residue at
the conquest (1502-1520) contained a.bout 600,000 inhabitants in various
stages of culture, from dwellers in tree tops to a degree of civilization very much superior to that of Briton at the time of the Roman
conquest." The remainder of Mr. Barney's paper is devoted to the redtal of the early history of these tribes, but as yet he has not told us a
word about the modern Indians. (Am. Antiquarian, IV, Nos. 3 and 4.)
The Indians of the oriental province of Ecuador are divided into two
great cla.sses, ''Indians" and '' Infidels" (Ancas, Injieles). The former
all speak Quichua, eat salt, and are semi-Christianized, whereas the
latter speak the many languages of their various tribes, do not eat salt,
.and are not baptized. Among these are the Zaparos, Piojes or Santa,
Marias, Cotos, Tutapishcus, Anhishiris, Intillamas, Meq uanas, Copalurcus, Tamburyacus, Payaquas, Cauranos, Pucabarrancas, Laga-rtoCochas, and Tagsha-Curarais. · Most of these, '3xcept the first five, are
quite unknown, having been -met with only on rare occasions by traders
and travellers. Some of the names given above may refer to the same
tribe. The ''Indians" are the Quichua, semi-Christianized people, who
formed that portion of the once great Inca nation annexed by the marriage of Huayna-0apac with the Scyri princess, Pacha. Mr. A. Simson
has given us a very minute description of these Napo Indians. (J. A.nthrop. Inst., xn, pp. 21-27.)
Mr. Gatschet has brought together and published notices by several
authorities concerning white or light-colored Indians at the sources of
the Amazonas, in the Cordilleras of South America. (Ausland, p. 887.)
VI.-GLOSSOLOGY.

Mr. Horatio Hale, the ethnologist of the Wilkes Expedition, read a
paper .before the American Association upon Indian migrations as evidenced by language. The fundamental proposition is, "The only sati factory evidence of the affiliation or direct relationship of two communitie , apart from authentic hi torical records, is their speech." When
the evidence of language ha sati fled us of the relation hip of two
peopl , the next inquiry i , Which wa the ancestral stock7 Is the
~onnection that of brotherhood derived from a common ance tr
Taking language a the guid , Mr. Hale eek to track the wand ring of th Iluron- roquoi to k, or, a he prefer , the Huron-Cherok e
t ck. Th con tant tradition of the Iroq uoi repr ent their ance to
igrant from the region north of the great lakes. To te t this
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question by language we have to inquire which is older-nearer to the
primitive speech-the Huron or the Iroquois. Though we know nothing
-0f this speech, we can reconstruct it from its offspring, and the one
which is most complete in form and phonology is likely to be nearest
in structure and residence to the ori.gina,l speech. Mr. Hale examines
with great minuteness the forms of words common to the various
branches of this great stock, in order to show abbreviation and differentiation as we proceed from the location of their supposed origin.
(American Antiquarian, IV, Nos. 1 and U.)
A language entirely new to science has recently been redeemed from
,oblivion. It was spoken in two dialects on both sides of the Mississippi
River, between Natchez and Vicksburg, by the Taensa tribes mentioned
by the French explorers and colonists of the eighteenth c.entury. The
manuscript of the Grammaire et Vocabulaire die la Langue Tai}nsa was prepared for the press by MM. J. Parisat and Lucien Adam. Mr. Gatschet
informs us that the language forms a stock by itself and is remarkable '
for its extensive power of compounding by prefixes, by -a variety of
reverential pronouns, and by other forms. The number of terms embraced in the vocabulary is about 900. (Am. Antiquarian, IV, p. 238.)
The sources of information upon North American philology are the
Journal of Philology, published in Baltimore; the American Naturalist,
published in Philadelphia; and the American Antiquarian, published
in Chicago. The largest collection of manuscrip.t s is in the Bureau of .
Ethnology at Washington, a report of which is given in the :first part
-0f this volume.
The most elaborate linguistic production of the year in our country
was the study of the Manuscript Troano, by Dr. Cyrus Tq.omas, with a
historical introduction by Dr. Daniel G. Brinton. The Codex Tro or
Troano was first published by t he Abbe Brasseur (de Bourbourg). On
his return from Yucatan, in 1864, he visited Madrid, and found this
manuscript in the poss.ession of Don Juan de Troy Ortolano. It 9on.sists of 35 leaves of 70 pages, written on paper manufactured from the
leaves of the maguey plant. Dr. Thomas briefly summarizes his condusions respecting the manuscript:·
,,
1. The work was intended chiefly as a ritual or religious calendar.
The day columns and numerals which form fully one-half of the written
portion are dates, which run through a cycle of three hundred and twelve
years, fixing the time when festivals should be held.
2. The :figures in the spaces are in some cases symbolical, in others
pictographs, and, in r-1.uite a number, refer to religious ceremonies; but
in many instances they relate to the habits, customs, and occupations of
the people.
·
3. The work appertained to and was prepared for a people living in
t he interior of the country, away from the sea-shore.
4. The people were peaceable, not addicted to war.
5. The taking of life, apparently of a slave, is indicated in one place;
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this is the only symbol which can be construed to indicate human sac·
ri:fi.ces.
6. The cross in some of its forms was in use as a religious emblem.
7. The movement of the figures is from right to left, and the plates
should be taken in this way, at least by pairs; yet, as a general rule, the
characters are in columns, to be read downward, columns following one
another from left to right. When they are in lines they are to be read
from left to right by lines from the top downward.
8. There is no fixed rule for the arrangement of the parts of compound
characters.
9. That the characters, while phonetic, are not alphabetic, but syllabic.
10. The work was probably written about the middle or latter half of
the fourteenth century.
11. The Ahau, or Katun was a period of 24 years, and the great cycle,
of 312; the series commenced with a Cauac year.
12. Brasseur was right in supposing it to have originated in Peten.
(Cont. to N. A. Ethnology, vol. v.)
VIL-COMPARATIVE TECHNOLOGY.

The transfer of General Pitt-Rivers' collection to the university of Oxford, during the current year, is an event which offers a fitting text on
which to rest the chapter on technology. This study includes every form
of human activity which demands~ material upon which to operate
and implements for its prosecution. With the growth of society there
have been seasons of mutual helpfulness between the end to be a,ttained
and its inst.rumentalities, wherein the better social order has invented
new tools; and, on the other hand, the improved invention bas elevated
society. General Pitt-Rivers began many years ago to gather from all
parts of the world the implements of human warfare, arranging them,
regardless of tribes and areas, upon a theory of evolution, elaboration,
perfection. The same plan has been pursued in general and special collections, resulting in a better knowledge of the progress of invention.
The motives operating in the works of men are- two-the beautiful and
the good, the one resulting in art, the other in handicraft. The two can
hardly be separated except at their extremes, where the mere tool ha no
symmetry or beauty, and where the chef d'ceuvre has no useful function.
Both sorts have come over the same journey to their highest perfection.
The few titles cited in the bibliography appended to this paper mu tnot
be looked upon a exhau ting the subject. The enumeration of the title
of work devot d to the hi tory of technique would far transcend the
limit allowed to thi entire paper. But, on the other hand, few writer
upon the hi tory of u ful or ornamental art eem to realize that th ir
u de ·t ha had an ontology a d a phylogeny, that art itself ha grown
and that it growth has been indi olublv c nnected with the hi tory of
bu nity. II nc , mo t work on art o; invention are not trictly antlu P 1 gical, although their tatements are of great value to the com-
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parative technologist. The arrangement of the National Museum upon
a technological, or anthropological basis is a work of the greatest magnitude. Indeed, by this anthropocentric scheme of a new order, all that
is known or can be known may be grouped around man.
In discussing the origin and unfolding of styles in architecture, writers
innumerable have confined themselves to the historic period, and have
found in the rudest edifices of history the starting point of subsequent
constructions. . The Rev. Stephen D. Peet has gone a step backward
in this search, and from his familiarity with aboriginal and prehistoric
architecture is able to carry the investigation nearer to its source. By
analyzing the prehistoric works of America he hopes to discover what
are the essential elements of the higher orders, and so to gain hints as
to their origin. He maintains that the pyramid, the pier and lintel, and
the arch, as well as the column, have served an important part in architecture. The rudest predecessor of the true arch is to be seen at Uxmal, in the .Algonquin buts, and in the conical bee-hive huts of Scotland. (Am. Antiquarian, IV, No. 4.)
.A. very interesting example of the aid of borrowed art in civilization
is given by Mr. Griffis in his work on Corea. "Between the years 29
and 70, .A.. D., according to Japanese histories, an envoy from Shinra
(Corea) arrived in Japan, and after an audience had with the Mikado,
presented him with mirrors, swords, jade, and other works of skill and
ai·t. In this we have a hint of the origin of J apaneAe decorative art.
It is evident from these gifts as well as from the reports of Chinese historians concerning the refined manners, the hereditary aristocracy, and
the fortified strongholds of the Shinra people, that their grade of civilization was much higher than that of their northern neighbors. It was
certainly superior to that of the Japanese, who were soon tempted tomake descents upon tlte fertile lands, rich cities, and defenseless coasts
of their visitors from the west."
Mr. Theodor Baker is the author of a work published in Leipzig, entitled "Ueber die Musik der nordamerikanischen Wilden." After examining forty-two songs and tunes obtained from at least twelve tribes,
he :finds that Indian melodies can be expressed by our musical scale
and notes. Most of the tunes show an orderly movement, and the scales
are few in number. The majority of the tunes follow the Lydian scale
(c, d, e, f, g, a, b, c) and the Hypophrygian (g, a, b, c' ,d', e', f', g');
but in very few of them will be found all the seven notes of the diatonic
scale. Every melody has the quint, or :fifth, with its key-note; one-half
of them have the major third, or diatone, while the flat or minor third
occurs in a few only; the fourth and the sixth frequently occur, but the
seventh note is infrequent. (Gatschet, in Am. Naturalist, xvn, p. 226.}
VIII.-SOCIOLOGY.

The catalogue of the Surgeon-General's library at Washington is a
classified index of all volumes, pamphlets, and discussions upon any
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part of anthropology which have found their way into that great collection. In the Index Medicus, under" biology" and" physiology," wiII be
found mariy references to sociological subjects, and in the volume of the
Index-Catalogue, issued in 1882, many more under the words " circum-cision," "civilization" as related to medicine, H cosmetics," "cremation,"
"crime," and "criminals."
The practice of polyandry is known to have existed in many tribes of
antiquity. Prof. John Avery has been collecting the ~vidences of its
existence in modern times. It is in that part of India where the population is mostly non-Aryan an<l the influence of Hinduism is less prevalent,
that polyandry is best illustrated. It is practiced by some of the lower
agricultural castes among the Telugus, and by the Moplas and N airs of
Malabar. The most noteworthy instance found in India is among the
rude tribe kno~n as Todas. In case the husband of a female has
brothers they may be admitted to a share in the wife on payment of
their proportion of the dower. If they have sufficient means, they may
also each purchase a wife in the manner described, and take the other
brothers in as partners. Thus a group of brothers may in a perfectly
lawful way have several wives in common. If a husband dies, care is
taken that the widow shall not re-marry out ·of the family. (Am . .Antiquarian, IV, pp. 48-53.)
One of the most thoughtful and philanthropic publications during
the year upon sociological subjects is a paper by Sir H. Bartle Frere, on
the laws affecting the relations between civilized and savage Jife, as
bearing on the dealings of colonists with aborigines. Is it possible for
an uncivilized race to continue to exist as uncivilized in the immediate
neighborhood of a civilized race, After reviewing with great learning
the immigration of the Aryan races into India and their contact with
the natives of the peninsula,, th~ reservation plan of the Chaldreans,
Assyrians, Babylonians, Medians, and Persians, the shepherd kings of the
Egyptians, the ea:r:ly conquest of Greece, the conquests of Rome, and
-especially the settlements of English colonies in America, India, and
Africa, the writer is led to the following conclusions:
1. That it is possible for the civilized to overcome and <les+roy by
war the uncivilized and savage race.
2. That simple proximity has led to the extinction of the savage race.
3. That the changes which have occurred in the native race.: con e-quent upon tbe proximity of European colonist are an advance in cirilization and approximation to the types of European civilization.
4. That the es entials to development are:
a. Such a peace a the Romans and the Engli h have in ur d to ubjec race , a a con equence of civilized ornr ignty, bringing with itb. Prot ction for life antl property, and practical equality before th
aw, 1 ading to a sub titution of indi idual property for tribal communag , inv lving the abolition of Javery, also private rights of makina
war an of carrying private arm .
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-c. Power of local legislation to secure educati .n in the arts of civilized life.
d. Legislation should also be directed to place such restrictions on
the sale of intoxicating substances as are needed to prevent the ruining
of health and the retarding the mp,terial welfare of the native com-_
munity.
e. To secure all these objects an equitable form of civilized taxation
is needed, sufficient to meet the expenses of administration. - (J. Anthrop.
Inst., xr, pp. 313-334.)
Following up the extended investigations of Mr. Morgan upon the
faws of consanguinity and affinity among the various peoples of the
earth, so- many have become interested in the subject that several
.attempts have been made to simplify the process of recording the results
by means of graphic signs. Major Powell, of the Bureau of Ethnology
at Washington, devised for his manual a series of charts on which, by
figures representing males and females, aided by oolors and connecting
l1nes, the whole scheme of marriage and blood relationship could Le
indicated. During the past year, Mr. A. McFarlane bas fallen upoB another method. There are two fundamental relationshi.ps of the highest
generality, namely, child and parent. These can be combined_so as to
express any of the complex relationships; thus, grandchild is child of
child; grandparent is parent of parent; brother or sister is child ofparent;
an<l consort is parent of child, and so on. Now let c denote child, p
parent, and juxtaposition equal of, then cc will equal grandchild, cp,
brother or sister, &c. Having classified the relationships in the various
methods of which they are capable, Mr. McFarlane then introduces the
notation for sex, in which m denotes male and f female, placed before
the noun to which it relates, as me me, son· of son, &c. Subsequently
the scheme is enlarged. so as to include all degrees of compound relationship recognized in the English laws of marriage and descent. (J. Anthrop. Inst., xn, pp. 45-63, with charts.)
It is pretty well agreed that descent was first reckoned through
females, aud that where descent through males exists, traces of the
former regulation are evident. How this change came about is unknown, but it has excited no little curiosity among anthropologists.
M'r. Howitt and the Rev. Lorimer Fison have given much attention to
this subject among the Australians and the Polynesians. They term
the processes of transition "orderly movements" and '' disorderly
movements." By orderly movements is meant a gradual and peaceful
-change, resulting from the rise and growth of new ideas accepted by
the whole community. By disorderly movements is meant a rebellion
against Jaw, successfully maintained; or the enforced segregation of a
part of the tribe, resulting in circumstances under which the old regulations can no longer be obeyed. The examination of the Australian
s:ystem especially leads to the conclusion that the change from mother
right to father right may have been brought about not only by orderly
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processes, but also by the violent action of impulses within the community itself. (J. Anthrop. Inst., xrr, pp. 30-46.)
As a preparation for the statistics of crime in the United States
fol' the Tenth Census, Mr. Fred. H. Wines prepared a pamphlet entitled
"The Nomenclature of Crime, or an analytical list of offenses against
the statutes of the United States and the States of the Federal Union."
In the letter of transmittal, Mr. Wines suggests some cautions about
drawing conclusions concerning the criminality and morals of a State
from the number of arrests or imprisonments, that being punishable in
one State which is venial or differently treated in another. Before
speculating upon criminality, therefore, it is necessary to find out what
is considered to be crime. Nearly one thousand offenses are enumerated and classified. An alphabetic index at the end of the pamphlet
enables one to find each crime and to study its relations. (F. H. Wines,
Ill. State Bd. of Charities, Springfield, Ill.)
I

IX.-PNEUMA..TOLOGY.

Dr. Daniel G. Brinton's American Hero-Myths is the most thorough
work upon American Indian religion which has appeared during the year.
Says the author: "What l think to be the essence of all religions
is their supposed control over the destiny of the individual. At heart
·. all prayers are for preservation, the burden of all litanies is a begging
for life." "At the foundation of all myths lies the mental process of
personification, which finds expression in the rhetorical figure of prosopopreia. Most of the American languages favor these forms of personification. Other rhetorical figures,-paronyms, homonyms, otosis,
polyonomy, and henotheism, have lent thefr aid in transforming what was
once commonplace or purely ideal into a concrete myth. The natives
of this continent had many myths, and among them there was one which
was very prominent. It is that of a national hero, their mythical civilizer and teacher of the tribe, who, at the same time, was often identified with the supreme deity and creator of the world." Mr. Brinton's
interpretation of these myths of Michabo, Ioskeha, Quetzalcoatl, Itzamua, Kukulcan, and Viracocha is as follows: "The most important of all
things to life is Light. This the primitive savage felt, and, personifying
it, he made Light his chief god. The beginning of the day served, by
analogy, for the beginning of the world. Light comes before the sunbring it forth, creates it, as it were. Hence, the Light-God is not the
Sun-God, but hi antecedent and creator." Out of this idea of dawn
and darkne , light and knowledge, Dr. Brinton brings his theory of the
er ed, and cult of th North American aborigine . The ame author
ha publi h d "The nam of the God in the Kiche myth , and The
Ohr nicl of the Maya ," Vol. r.
A " ry l arned work on comparative religjon i the volume of Hibbert 1 ctur , by Dr. A. Kuenen, entitled "National Religion and niver al Religion ." In 1874, by invitation of Dean Stanley, Prof. ax
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Miiller delivered a lecture on Missions, in Westminster Abbey. In this
address religions were classified into non-missionary and missionary
religions-the former including Judaism, Brahminism, and Zoroastrianism, the latter Buddhism, Mohammedanism, and Christianity. Dr.
Kuenen observes the subject from a somewhat different point .of view;
that is, be does not ask them what they aim to be, but what they are
essentially. With respect to Judaism, therefore, he is led to a different result, which in its prophetic element presents the character of universality. Mohammedanism, on the other band, weighed in the Kuenen
balance is found wanting.
The Rev. J. Owen Dorsey, formerly missionary among the Omahas,
has been engaged for two years past under the direction of the Bureau of
Ethnology in collecting myths from the various Dakotan tribes among
whom he has labored. In this work he is assisted by others in the several ·tribes on our reservations. The object of Major Powel1 in this is to
gather a very large quantity of well-recorded myths, from which a true
philosophy of American priscan religion may be deducted. Nothing
exhibits more plainly the oneness of the human race than a comparison
of myths. Turning to one of Mr. Dorsey's Iowa traditions we read:
'' Once upon a time there was a man whose family consi~ted of himself,
bis wife, and a daughter about twelve years old, and a son three years
younger than the daughter. The father kills the mother, cooks her, and
gives her to the children for venison. The children pursue him like a
fate, are helped in their travels by the ghost of their mother, until the
tribe into which the father fled are brought to want." The incident of
the naming of the animals is a very charming part of this story. This
body of myths will appear in Major Powell's Contributions to North
American Ethnology. (.Am . .Antiquarian, IV.)
The visit of Mr. Frank Cushing to the East with a band of Zunis,
in order to pay their respects to the great Ocean, or Father of Waters,
was an event of no little importance in the history of mythology. Mr.
·Cushing has temporarily expatriated himself in order to become familiar
with the Zuiiian social life. In this he has been most successful, having
'been initiated into their mysteries and sacred orders. His researches
will form a part of the publications of the Bureau of Ethnology.
X.-HEXIOLOGY.

The amount of modifying infl.uen<?e which the conditions affecting the
respiratory and digestive organs of man are capable of exerting within
a given period of time is a subject of the utmost importance to the
anthropologist. Closely related to this inquiry is that which discusses
the unity or the plurality of human species. If the total force of the environment bas been sufficient within the period of human existence to
bring about those hereditable characteristics which mark off the races
of men, then we have no need of two or five or many origins. On the
other band, if the differentia of the races of men have the exalted value
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of those upon which students of natural history are wont to found species-that is, if they were in existence before men were men, and were
not brought about since-then polygenism is the true explanation ot
race difference. However that may be, the whole question depends
upon the proper study of environment as to its influence upon living·
beings.
,
Of course, we may study this subject from two points of view. If a
balsam apple be allowed to grow in any bottle whatever, it will exactly
:fill the space. Now, we may regard the bottle as shaping the apple or
the apple as :fitting the bottle. Likewise with life and ·its environment. Professor Breckel calls this housekeeping of organisms, recoIogy; Karl Semper, universal physiology; Mivart, hexicology. The
terms "biology," "physiology," "ergology," and even "psychology"
have also entered into this scrutiny of organic beings in the presence of
f\nvironment. They also show the points of view from which the student regards this complex relation.
In a discussion upon the growth of children, Mr. George W. Peckham 1
of Milwaukee, takes up the relation of man to his surroundings. "Thesize of an organism is the result of inherited tendencies as modified by
the two varying factors of wast~ and repair. To the sum of all the
conditions which regulate the rate a.t which reintegration and disinte·
gration take place the name 'environment' is applied. It occurs to me
that by far the greater portion of an individual's surroundings are determined for him by the degree of density of population in the locality
in which he lives. That climate has any considerable effect in modifying growth, in the face of facts, seems quite improbable. Theoretically
a low temperature ought to stunt men, since a large amount of energy
would be expended in maintaining bodily heat. Taking a wide survey·
of the facts we :find that the western Eskimo, the negroes of Guinea
the Australians, the Patagonians, and the Kaffirs all have an average
height of over 170 centimeters. In Europe the non-dependence oi
stature upon latitude is patent. The rate of growth is such that the
boys are taller until the twelfth year and heavier until tbe thirteenth.
Between thirteen and :fifteen the girls are taller and heavier; after
fifteen the boys exceed the girls in weight and stature. Children or·
pure American descent are taller than children of foreign-born parents,
but are lighter than those of German parents. The height of American.born men 1s more modified by conditions accompanying density than
by all other influence , race excepted; urban life tending toward a deer a e of tature." (Sixth An. Rep. Wis. Bd. of Heallh.)
XL-INSTRUMENTALITIES.

ci nee have their instruments of precision, which are but aid
p rceptive facultie , the memory, and the reason. The anthrop logi t, for each di i ion of hi subject, ha bi implement , bi graphic
m thod , and hi ymbols. It is very intere ting to note how the p r-
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fecting of these has kept pace with the improvement of each subject of
inquiry. Indeed, the great difference .of opinion among the French and
the German craniologists is not so much respecting the importance of
certain parts as it is with reference to instrumentation.
.
One of the most useful aids to progress is co-operation and div'ision
of labor. This is effected by societies and their publications. Indeed,it may be safely said that this subject is sufficiently appreciated, and
the ·continuation of the present activity of harmoniously co-operating
societies will bring together a mass of well-conducted observations .o f
the highest importance. It is contemplated to .organiz-e an international
bureau of anthropological bibliography. This will be a work of the
highest usefulness, for which this and other summaries, the incomplete
efforts of individuals, are only the preparation.
BIBLIOGRAPHY OF ANTHROPOLOGY FOR 1882.
1.-ANTHROPOGENY.
ALLEN, GRANT.-Who was primiti:Ve man? Fortnightly, Sept.; Pop. Sc. Monthly,.
Nov.
BASTIAN, C.-Des sensations et de !'intelligence chez les animaux. Rev. scientifique,.
Paris, 1881, ii, 606-619.
COPE, E. D.-The equivalents of consciousness. Am. Naturalist, March, 224-226.
DARWIN and Development.-See Catalogue of Surgeon-General's Library, sub vocas.
GEGENBAUR, C.-Critical remarks on polydactyly as atavism. [Morphol. Jahrb., vi,.
584.J J. Anat. Physiol., Lond., xvii, pp. 615-622.
HOVELACQUE, A.-Les debuts de l'humanite. L'homme primitif contemporain. Paris,.
Doin. 8vo.
LACASSAGNE, A.-Criminality in animals. Rev. scientifique, Paris, xxix, pp. 32-42;
Pop. Sc. Month., Dec.
MACDONALD, GEORGE.-A sketch of individual development. Brit. Quarterly Rev.,
Jan.
ORNITHOPHILOS.-Philosophie ethnographique, comme quoi l'homme ne descend pas
du singe, mais de l'oiseau. Paris. 8vo.
PETTIGREW, J. B.-On man's place in creation, his education and development from a.
science point of view. Brit. Med. J., Lond., ii, 92G-927.
REID, H. A.-Man's zoogenetic lineage. Kansas City Rev., July.
VINCENT, E.-Persistence of the central bone in the hun;ian hand. Reviewed by H. E.
Sauvage in connection with M. Cornevin's "Les ancetres du cheval." Rev. d'anthrop., ser. 2, v, pp. 103-110.
WAGNER, M.-De la formation des especes par la segregation. Rev. internat. d. sc.
biol., Paris, ix, pp. 9-32.
.
WILSON, A.-Chapters on evolution: A popular history of Darwinism and allied theories of development. N. Y. 8vo.
II.-ARCH2EOLOGY.
ABBOTT, C. C.-Traces of a pre-Indian people. Pop. Sc. Month., Jan.
AYME, Lours, U.S. A.-Notes on Milta, Oaxaca, Mex., with plan and measurements of'
the ruins. Am. Antiquarian Soc.
AYRES, W. O.-The ancient man of Calaveras. Am. Naturalist, Nov.
BALDWIN, CORNELIUS C.-Ancient burial cists in Northeastern Ohio. West. Res. &
N. Ohio Hist. Soc., No. 56.
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BARBER, EDWIN A.-Mound pipes. Am. Naturalist, April.
BARCENA, MARIANA.-Descripcion de un hueso labrado, de llama f6sil, encontrado en
los terrenos posterciarios de Tequixquiac, Mex. Anales de Mus. nae. de Mex., tom
ii, Entr. 7.
BEAUREGARD, OLLIVIER.-Discovery of an ancient city of the Incas, near Salta, .Argentine Republic. Upon the Indians of San Pedro de Laraos. Bull. Soc. d'anthrop.,
de Paris, vol. v, ser. 3, pp. 341-345.
BER, TH.-Nahuanuco. Bull. Soc. geog., 7e ser., iii, pp. 577-592.
BILLINGS, MELVIN O.-Ancient remains in Marion County, Kans. Kansas City Rev.,
August.
BosE, P. N.-Notes on some earthen pots found in the alluvium at Mahesvara (Mahesar). 2 pl. J. R. As. Soc. Bengal, part i, p. 226.
BRINTON, D. G.-The probable nationality of the mound-builders. Am. Antiquarian,
vol. rv, No. 1.
CASE, THEO. S.-Human footprints in solid rock. Ill. KansaB City Review, Dec.
CHAVERO, ED.-La piedra del sol, estudio arqueologico. An. d. Mus. nae. de Mex.,
ii, pp. 1-16; 107-126; 233-266; 291-310; 403-410. 1880-82.
CHARNAY, DESIRE.-The ruins of Central America. N. A. Review, pt. x, April; Pt.
xi, July.
CLARKE, JOSEPH THACHER.-Report on the investigations at Assos, 1881, with an appendix containing descriptions from Assos and Lesbos, and papers by W. C. Lawton
and J. S. Diller. 8vo. Flexible covers. pp. 215. Ill. Published by the .Ar~hreological Institute of America.
COLLETT, 0. W.-Missouri archreology. Kansas City Rev., June.
CURRIER, J. McNAB.-Stone implements from Bomoseen and Castleton Valleys, Vt.
A. A. A. S., Montreal.
DE HAss, WILLS.-Monumental and art remains in the Lake regions of Ohio, Pennsylvania, and New York. A. A. A. S., Montreal.
DONELLY, IGNArrus. Atlantis: The antediluvian world. New York, Harper & Bro.
Illustrat ed. 490 pp. 8vo.
DOUGLAS, A. E.-A find of ceremonial axes in a Florida mound. Am. Antiquarian,
iv, pp. 100-109. A. A. A. S., Montreal.
FISCHER, HEINR.-Bericht iiber eine AnzahlSteinsculpturen ausCostarica. [Abhandl.
d. n aturw.Vereins zu Bremen, Bd. vii.] Archiv f. Anthrop., xiv, No. 1.
- - - Ueber die mexikanschen Namen fiir Schmucksteine und metalle. Archiv f.
Anthrop., xiv, No. 2.
FISKE, JOHN.-The arrival of man in Europe. Atlantic Monthly, May.
FLINT, Dr. EARL.-Antiquities of Nicaragua. Origin of the Palenque builders. Am.
Antiquarian, tv, p. 4.
GRATACAP, L. P.-Palreoithic man in America. Am. Antiquarian, iv, p. 2-4.
HAYNES, H. W.-Some indications of an early race of men in New England. Proc.
Boston Soc. Nat. Hist ., pp. 9.
- - Some recent studies in pre-historic Archreology. Internat. Rev., Sept.
HILDER, F. F .-Who were the mound-builders ? Kansas City Rev., Sept.
HILLS, R. E.-A pilgrimage to Teotihuacan. Am. Naturalist, December.
HOMES, H. A.-Report of th e commissioners on the correct arms of the State of New
York. Albany: Weed & Parson.
HONEGGER, J. J .-Allgemeine,Kultu.rgeschichte. I. Bd., Vorgeschichtlich. Zeit., Leipzig: Weber, xxi, 406 pp. 8vo.
HoY, P . R.-Who made the native copper implements ? A. A. A. S., Montreal
Who built the mounds? I d.
J AMES, JOSEPH E.-A prehistoric cemetery [at Madisonville, Ohio]. Pop. Sc. Mon.,
Feb., 1 3.
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KoLLMANN.-Das Alter des Menschen in Am.erika. Deutsche Rev., Berlin, vol. vii, p.
127.
LACERDA, J.B. DE.-Documents pour servir a l'histoire de l'homme fossile du Bresil.
Mem. Soc. d'anthrop. de Paris, ~ser., ii, pp. 517-542, :fig.
LAGNEAU, G.-De quelque phenomenes geologiques relates par l'histoire paraissant
temoigner de la haute antiquite de l'homme. French A. A. S.: Compt. Rend., 1880,
ix, 791-798.
LENOOMAN, FRANQOIS.-The beginning of history. (Trans. by F. Brown.) New York:
Charles Scribner's Sons, 620 pp. 12mo. ,
LYKINS, WM. H. R.-On the mound builders' lrnowledge of metals. Kansas City Rev.,
Jan.
MACLEAN, J. P.-Were the mound builders Indians? Am. Antiqua:rian, iv, pp.
, 128-136.
MADGE, J. H.-Notes on some excavations made in tumulinearCopiapo, Chili,in June,
1880. J. Anthrop. Inst., vol. xi, No. iv.
MALER, J.-An important :find. Anales d. Mus.
de. Mex., iii, p. 1.
MORENO, FRANCISCO P.-El orfgen del hombre Sud-Americano, razas y civilizaciones de
es~ continente. Contribuciones al estudio de las colecciones del Museo antropo16gico
y arqueol6gico. Buenos Aires: Pablo E. Coni, 1882.
·
MORTILLET, GABRIEL DE.-Le prehistorique antiquite .de l'homme. Bibliotheque de.s
sciences •contemporaines, Paris, 642 pp. 12mo.
Mound builders in California, relics of a race of. Kansas City Rev., September.
MUNROE, ROBERT.-.A.ncientScottishlake dwellings, orcrannogs. Withasupplementary
chapter on remains of lake dwellings in England. Edinburgh, 344 pp. Svo.
NADALLAIC, MARQUIS DE.-L'Amerique prehistorique.
Paris, viii, 588 pp., - 219
ill. 8vo.
Palreolithic.-.A.rchooological explorations of the Missouri River. Kansas City Rev., Jan.
PALMER, EDWARD.-Mexican caves with human remains. Am. Naturalist, April.
PEET, STEPHEN D.-Ancient temple architecture; The prehistoric architecture of
America; A clue to the early stages of historic architecture in other lands; The
origin of the architectural orders as shown by prehistoric work in America. These
papers all appeared in the American Antiquarian and Oriental Journal, vol. iv.
- - Primitive architecture in America, and the different stages and modes of life in
the prehistoric age. Wisconsin Acad. Sc., vol. v.
- - The different animals represented by the effigy mounds in the State of Wisconsin. Wis. State Hist. Soc., vol. ix.
PHENE 1 J. W.-On some hitherto unnoted affinities between ancient customs in America
and on the other continents. A. .A.. A. S., Montreal.
PUTNAM, F. W.-The Maine shellheaps Rude pottery and implements of a prehistoric
age. Address before the' Maine Historical Society, December 23, 1882. Portland
Advertiser, Dec. 23, 1882.
- - Archreological frauds. Science, vol. i.
- - The Damariscotta shellheaps. Portland Advertiser, Feb. 7, 1883.
- - Notice of sixty-eight Indian portraits, originals of plates in M'Kenney and Hall's
'' Indian tribes of North America,'' presented to Peabody Museum. Science, vol i,
No. 3, p. 83. 1883.
- - Sketch of Lewis H. Morgan (prepared by request of council of .A.mer. .A.cad. of
Arts and Sciences.) Proc. Amer. .A.cad. Arts and Sc., May.
- - XVth annual report of the Peabody Museum of American .A.rchreology and Ethnology. Ca~bridge, Mass.
- - The Madisonville cemetery. XVth An. Rep. Peabody ]1us., p. 63, also Proc.
Boston Soc. Nat. Hist., vol xxi, p. 216.
- - - .A.n account of stone implements found at Marshfield, Mass. Boston Ev. Transscrip, Feb. 4, and Proc. Boston Soc. Nl:\,t. Hist., xxi, Feb.
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F. W.-The contents of eighty-four stone graves at Brentwood, Tennessee.
A. A. A. S., Montreal.
- - - Discoveries of the remains of a log building belonging to the stone-grave period
in Tennessee. Id.
- - - Account of three mounds explored in Ohio and Tennessee. Id.
- - - On copper implements and ornaments from North America. Id.
- - - Notes on the copper objects from North and South Ameriea, contained in the
collections of the Peabody Museum. XVth An. Rep. Peabody Mus., pp. 83-148,
ill. See also Boston Transcript, Jan. 20.
- - - . On conventionalism in ancient American art. Communication to the Am. Academy of Arts and Sc., Feb.
RAU, OHARLEs.-Articles on anthropological subjects contributed to the annual reports
of the Smithsonian Institution, froml863-1877. Washington: Smithson. Inst., No.
440, x-169 pp. 8vo.
·
- - - Observations on cnpshaped and other lapidarian sculptures in the Old World and
in America. In vol. v, Powell's contributions to North American ethnology, and
separately.
- - - Indian stone graves. Am. Nat., Feb.
- - The Mount Pisgah (U. S.) stone carvings. Nature, J nly 13, p. 243.
- - - Die Jadeitgegenstande des Nationals-Museum zu Washington. Archiv f. Anthrop., xxv, No. 2.
- - - Review of ancient scottish lake dwellings, or crannoys, &c. The Nation, Oct.
26, p. 363.
REID, H. A.-The prehistoric copper implem.ent question. Kansas City Review, Feb.
REISS, W., and A. STUBEL.-The necropolis of Ancon in Peru. A series of illustrations
of the civilization and industry of the empire of the Incas. Being the result of excavations made on the spot. With the aid of the General Administration of the Royal
Museum of Berlin. Parts 5 and 6. Berlin: Asher & Co., 10 chromo-lith., 110
tables. Folio.
·
REISS, W.-Ueber die Alterthiimer von Yucatan. Verhandl. Berliner Gesellsch. f. Anthrop., 1882, pp. 260, 261.
RosNY, LEON DE.-Essai sur le dechiffrement de l'ecriture hieratique de l' Amerique
Centrale. Livraison 3. Paris : Maisonneuve. Folio.
RusT, H. N.-A find of chipped-stone articles on the Pacific Coast. A. A. A. S., Montreal.
- - - Remarks on the Davenport tablet. Id.
SALMON, PHILIPPE.-Contributions aux etude,s de classification paleo-ethnologiqne de
l'ige des instruments bruts. Rev. d'Anthrop., v, pp. 413-459. /
SAN FRANCISCO CHRONICLE. -Relics of a race of mound builders in California. Kansas City Rev., Sept.
SCHMIDT, EMIL,-Stone pots from Sondrio, Northern Italy. In XVth An. Rep. Peabody
Mus., p. 59.
SMITH, WORTHINGTON G.-Palreolithic implements of Northeast London. Nature,
Jan. 18, 1883.
SMUCKER, ISAAc.-Mound builders' work near Newark, Ohio. Am. Antiquarian, iv.
SMYTHE, EGBERT.-Recent explorations in ancient Christian cemet.erie.s. Am . .Antiq11arian ociety, Worce!:;ter, Mass.
SNYDER, J. F.-The stone age in Africa. Kansas City Rev., July.
- - Who were the mound builders? Kansas City Rev., March.
TE.ARNS, ROBERT E.-On certain aboriginal implements from Napa ~unty, Cal. Am.
Naturalist, March.
STIRRUP, L-De 11:ntiquit.e de l'homme dans la, Grande Bretagne. French A, A.
Compt. Rend., 1880, ix, pp. 811-818.
PuTN.AM,
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THOMAS, CYRUS.-See under Glossology.
THURM, E. F. IM.-On some stone implements from British Guiana.
vol. xi, p. 444.
!IL-BIOLOGY OF
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ALLEN, HARRISON.-A system of human anatomy, including its medical and surgical .·
relations. Sect. I. Histology. By E. 0. Shakespeare. Sect. II. Bones and joints.
Phila.: H. C. Lea's Son & Co., 241 pp., 42 pl. 4to.
.ALLIS, 0. H.-Ambidexter. Ann. Anat. and Surgery, Brooklyn, N. Y., v, p. 228.
BLOXAM, G. W.-Note on a Patagonian skull. J. Anthrop. Inst., xii, p. 28.
BOILEAU, J.P. H.-Brain weight and brain power. [Lancet.] · Pop. Sc. Month., N.
Y., xxii, p. 172.
BURT, W. J.-On the anatomical and physiological differences between the white and
negro races, &c. St. Louis Cour. Med., viii, pp. 416-423.
·
CHUDZINSKI, TH.-Contributions a l'etude des variations musculaires dans les races
humaines. Rev. d'anthrop., v, pp. 280-308, 613-627.
CHURCHILL, J. & A.---Table I. Of the average weight of the human body and brain.
London. Broadside folio.
Color and color-blindness, craniology, craniometry, cranium, cretinism, deformities, and
development.-See Cat. Surg. Gen'l's Library, Washington, sub voces.
DELAUNAY, G.-De l'egalite et de l'inegalite des individus. Rev. scient., Paris, vol.
xxix, pp. 255-259.
Discussion upon the relative weight of the brain. Bull. Soc. d'anthrop. de Paris, 3
ser., v, pp. 181-207.
/
FLESCH, MAx.-Untersuchungen iiber Verbrecher-Gehirne. Anatomische und anthro.
pologische Studien. I. Theil. Wiirzb.: A. Stuber, 112 pp., 2 pl. 8vo.
"FROHLICH, H.-Ueber den heutigen Stand der Brustmessungs-Frage. Aertzl. Int.-Bl. 1>
Miinchen, xxix, pp. 69-74.
GIACOMINI.-Varieties of cerebral convolutions in man. Arch. ital. de biol., Turin, i,
pp. 231; 333.
GoDET, R.-Les fonctions du cerveau. Bull.. Soc. d. sc. nat. de NeuchAtel, xii, pp.
277-686, 1 pl.
GRUBER, W.-Beobachtungen aus der menschlichen und vergleichenden Anatomie. 3.'
lift., Berlin. 4to.
HALDERMAN, D.-A brain weighing 61 ounces. Cmcin. Lane'et and Clinic, n. s., ix,.
p. 75.
HAMMOND, W. A.-Hereditary tendency. J. Nerv. and Ment. Dis., N. Y., n. s., vii,.
695-711.
HARRISON, J. PARK.-The projection of the nasal bones in man and the ape. Nature:,
Jan., 1883.
HEGER, P., and J. DALLEMAGNE.-Etudes sur les caracteres craniologiques d'une serie
d'assassins executes en Belgique. Bruxelles: H. Manceaux, 64 pp., 5 pl. 8vo.
HERRICK, S. S.-Comparative vital movement of the white and colored races in the
United States. Carob.: Riverside Press, 6 pp.
IDs, W.-Anatomie menschlicher Embryonen. II. Lpzg. 8vo.
HUNT, T. S.-The domain of physiology; or, natl}re in thought and language. 2d ed.,
Boston. 12mo.
KATE, H. TEN.-On the craniology of the Mongoloids. Berlin. 8vo.
KoLLMANN, DR. BASEL.-Beitrage zu einer Kraniologie der europaischen Volker.
Archiv f. Anthrop. Continued from vol. xiii, No. 2, in vol. xiv, No. 1, pp. 1,40.
DE LANESSAN, J. L.-Des mouvementB et de la sensibilite chewles vegetaux, d'apres
les travaux recentB. Rev. internat. d. sc. biol., Paris, x, pp. 385; 510. Extr. from
his " La Botanique."

/
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MANOUVRIER, LEONCE.-Recherches d'anatomie comparative et d'anatomie philosophique sur les caracteres du crfule et du cerveau. Paris: Meulan, 11'7 pp. 4to.
- - - Sur l'indi<lE\cubique du cr~e. French A. A. S., Compt.-Rend., 1880, ix, 869-873.
MARTIN, H. N., and A. W. MoALE.-Handbook of vertebrate dissection. Part 2 : How
to dissect a bird. N. Y., 1882, 16mo.
MANUEL.~Du sens de la vu.e au point de vue anthropologique. French A. A. S., Com pt.Rend., 1880, ix, pp. 798-805.
M.EREJKOWSKY, C.-Sur un nouveau caractere anthro11ologique [la morphologie du nez] ·
Bull. Soc. d'anthrop. de Paris, 3. s., v, pp. 293-304.
- - - Sur quelques crfule.a americains. Bull. Soc. d'anthrop. de Paris, 3. s., v, PP·
170-180.
MICKLE, W. J.-Cerebro-spinal localization, destructive lesions of encephalon; disease
of the cord. J. Ment. Sc., Lond., n. s., xxviii, pp. 65-68.
MIKfUCHO-MACLAY, N. VON.-Bericht iiber Mika-Operationen australischer Eingeborner. Ztschr. f. Ethn., Berlin, vol. xix, p. 26.
MILLS, C. K.-The brains of criminals, etc. Med. Bull., Philad., iv, pp. 57-60.
MOLESCHOTT, J.-Untersuchungen zur Naturlehre des Menschen und der Thiere. 13.
Bd., Hft 1. Giessen. 8vo.
OSLER, W.-On the brains of criminals; with a description of the brains of two murderers. 9an!a.a M. -and S. Journal, Montreal, x, pp. 385-398, 2 pl.
PARKER, W. K.--On the morphology of the mammalian skull. Brit. Med. Journal,
pp. 262, 301, 337, 372, 419, 456.
PASSET.-Ueber einige Unterschiede des Grosshirns nach dem Geschlecht. Arch. f.
Anthrop., xiv, No. 1.
PETERSON, 0. V.-Relative weight of infants under one year of age. Upsala Lakaref.
Forh., 1882-83, xxiii, 1-31.
PHYSIOLOGICAL works published in 1831. J. Physiology, Lond., iii, Supplement, 1-75.
POESCHE, THEODOR.-Biondheit und Albinismus. Arch. f. Anthrop., Brnschwg., xiv,
pp. 143-150.
PORTER, W.-Direct mensuration of the chest. Med. Herald, Louisville, iv, pp. 345-348.
P ozZI, SAMUEL.-Ethnic cmniology, from MM. de Quatrefages and Ramy. Rev. scientifi.que, Dec. 16, 1882, and Jan. 13, 1883, with :figures.
"PRENTISS, D. W.-Hypnotism in animals. Am. Naturalist, Phila., xvi, pp. 715-727.
QUATREFAGES, A DE., and E. T. RAMY. Crania ethnica.
Les crfules des races
humaines decrits et :figures d'apres les collections du Museum d'historie naturelle
de Paris, et les prin.cipales collections de la France et de l'Institnt. Livr. 10-11
{fin de l'ouvrage). Paris. 4to.
RAWLS, A. O.-The teeth of the races. South. Dental J., Atlanta, i, pp. 309; 397.
RoTH, EUGEN.-Ein Beitrag zu den Merkmalen niederer Menschenrassen am Schadel.
Arch. f. Anthrop., xiv, No. 1.
SCHMIDT, E.-Ueber die Bestimmung der Schiidelcapacitat. Arch. f. Anthrop., Baunj schweig, xiii, Supplement, pp. 53-79.
.SCHEVEKENDICKE, E.-Untersuchungen an zehn Gehirnen von Verbrechem und Selbstmordern. Wiirzburg. 61 pp. 8vo. [E:x:tr. d. Verhandl. d. phys.-med. Gesellsch.
zu Wiirzburg.]
STU.ART, T. B. ANDERSON.-The curved hair and curved follicle of the negro. J.
Anat. and Physio1., xvi, pt. iii.
ToPINARD, P .AUL.-De l'indice cephalique su.r le crane et sur le vivant, d'apres Broca.
Rev. d'anthrop., v, pp. 98-102.
- - La mensuration de la capaciM du crane, d'apres les registres de Broca. Rev.
d'anthrop., v, pp. 385--411.
- - Les laboratoires et la cr:l.niologie. Rev. scient., Paris, xxi:x:, p. 193.
- - Le poids du cerveau d'apres les registres de Paul Broca. Rev. d'anthrop., -v,
pp. 1-30.

ANTHROPOLOGY.

661

ToPINABD, PAUL.-Liste des mesureset procedes craniometriques de Paul Broca. Rev..
· d' Anthrop., v, pp. 577-590.
THOMA, R.-Untersuchungen iiber die Grosse und das Gewicht der anatomischern
Bestandtheile de menschlichen Korpers, in gesunden und im kranken• Zustande~
Leipzig : Vogel, 291 pp. 8vo.
WILBON, DANIEL.-Some physical characteristics of native tribes of Canada. Vi~
presidential address before Section H, A. A. A. S., Montreal, Canad~, Aug., Repr.
Vol. xxxi. Proc.
·
Zo,JA, G.-.A.lcune varlet.a dei denti mrumi. Pavia. 8vo. [Repr. from Boll. scient., 1881!)
No. 3.]
IV.-PSYCHOLQGY,

BASTIAN, H. O.-Das Gebirn als Organ des Geistes. 2 Thle. Leipzig: Brockhaus,~
388 pp. Bvo.
BERKLEY, H. J.-A contribution to cerebral localization. Med. News, Phila., xli,Pt>
61.
BLAISII, H.-Contribution a l'etude des localisations cerebrales. Gaz. hebd. d. SC. med..
de Montpel., iv, pp. 433; 471.
BBYCE, P.-A short study of some of the phenomena of mind. Tr. Med. Assoc. Ala. ~
Montgomery, pp. 291-316.
BONA, MEYER J.-Hirngewicht und Seelenbegabung. Deutsche Rev., Berlin, vii, p. 395~
Bucco14, G.-La dottrina dell' eredita e i fenomeni psicologici. 2a ed. Palermo,.
250 pp. 16mo.
- - St1,1dj di psicologia sperimentale, etc. Torino. 8To.
BueKE, R. M.-The growth of the intellect. Am. J. Insanity, Utica, N. Y., xx.xix, p~
36-54, 2 pl.
\
CLARK, F. C.-Prenatal education. Rep. Bd. of Health, R. I., 1881. Profidence, iv!)
pp. 231-254.
Du Bms, REYM0ND E.-Psychologie. Assoc. des med. militaires allemands.· L' exercice-..
Rev. scient., Paris, xxix, pp. 97-109. See also Pop. Sci. Monthly, Feb.
EsT0RC, A.-Nouvelle contribution l'etnde des localisations cerebrales. Montpel..
med., xlviii, pp. 489-497.
EwALD.-Beitrage zur Lehre von den Gehirn-Functionen. Deutsche med. Wchnschr. jll
Berlin, viii, p. 446.
ExNER, S.-On cerebral localization. J. Physiol., Lond., 1880-82, iii, pp. 343-348.
- - Zur Frage nach der Rindenlocalisation beim Menschen. Arch. f. d. ges. Physiol. ,.
Bonn, xxvii, pp. 412-421..
FERE, C.-Contribution al' etude de la topographie cranio-cerebrale chez quelques singes..
J. de l'anat., etc. Paris, xviii, pp. 545--563.
GALICIER. -La sensation cerebrale et ses consequences philosophiques. Marseille·med. ,.
xix, pp. 590-594.
GALT0N, FBANCis.-Photographicchroniclesfrom childhood to age. Fortnightly, Jan.
GAV0Y, E.-.A.tlas d'anatomie topographique du cerveau et des localisations cerebrales..
Paris: 0. Doin, 180 pp., 18 pl. Folio.
KRONER, T.-Ueberdie Sinnesemp.findungen'1er Neugeborenen. Breslau. aerztl. Ztochr, p,
iv, pp. 37-41. .
MAN0UVRIER, L.-La question du poids de l'encephale et de ses rapports avec l'intel;.
ligence. Rev. sctent., Paris, xxix, pp. 673-683.
MORSE, D.- .A..-Cerebrallocalization; temporo-sphenoidallobe. Columbus, M. J., i, pp..
11-13.
P.ARI, A. G.-La psicologicascientifica. Pl. 4and5. Psicometriesull' uomo, bambino?'
fanciulle e preistorico. Udine. 8vo.

a
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Pozzr, SAMUEL.-Upon the sclerosis of the cerebral convolutions among the insane, &c.
Bull. Soc. anthrop. de Paris, vol. v, sec. 3, p. 350.
PEABODY, G. L.-Sarcoma of the cerebrum, illustrating the doctrine of localization.
.Arch. 'Med., N. Y., vii, p. 209.
PREYER, W.-Die Seele des Kindes. Beobachtnngen iiber die geistige. Leipzig. 8vo.
RIBOT, TH.-Diseases of the memory: an essay on positive psychology. International
Scientific Series, vol. xliii. London: Regan, Paul & Co. [Nature, Dec. 21.J
- - L'heredite psychologique. 2e ed. Paris: G. Bailliere & Cie., 422 pp. 8vo.
ROMANES, GEORGE J.-Animal intelligence. New York: D. Appleton & Co. 12mo.
(Internat. Sc. Series.)
SLATER, J. W.-Phrenology and animal psychology. J. Sc., Lond., 3. s., iv, pp.16-23.
SOZINSKEY, T. S.-Mental aspects of ituantile unfoldment. Med. & Surg. Reporter,
Phila., xlvi, p. 309.
WUNDT, G.-Problems in experimental psychology. Unsere Zeit. [No date found.]
V.-ETHNOLOGY.
AMicrs, EDMONDO DE.-Morocco and its people. New York: G. P; Putnam's Sons.
BANCROFT, H. H. -History of the Pacific States of North America. Vol. I, Central America. San Francisco: A. L. Bancroft & Co., 704 pp.
BARCLAY, EDGA.RD.-Mountain life in Algeria. London: K. Paul. 4to.
BARNEY, E. G.-The native races of Colombia. Am. Antiquarian, iv, pp. 169-178,
257-262.
EASTIA.N, A.-Die Haidas. Verhandl. Berliner Ges. f. Anthrop., pp. 278-298 (1882).
BAXTER, SYLVESTER.-An aboriginal pilgrimage. The Century, Aug.
1BEAUREGARD, O.-En Asie; Kachmir et Tibet; etude d'ethnographie ancienne et moderne. Bull. Soc. d'anthrop., Paris, 3e ser., v, pp. 241-291.
BENI, C.-Notizie sopra gli indigeni di Mexico. .A.rch. per l'antrop., Firenze, xii, pp.
55-84.
BERTILLON', ALPH.-Ethnographie moderne. Les ' races sauvages. Paris: M~on,
viii, 312 pp., 115 ill. 8vo.
BrscHOFF.-Die FeuerHinder in Europa. Bonn.
- - Ueber die Geschlechts-Verhaltnisse der Feuerlander. Kgl. Akad. der W~. zu
l\fiinchen, Feb. 11; also Hft. vi, p. 356.
BocK, CARL.-The Head Hunters of Borneo: A narrative of travel up the Mahakkam
and down the Barito; also journeyings in Sumatra. London: Samson, Lord & Co.,
30 colored plates, map, and other illustrations, 344 pp. gr. -in 8vo.
BONWICK, J.-First twenty years of Australia. A history founded on official documents. London. Svo.
Borneo. Review of P::i.rliament papers, Hatton, Carl Bock, and Burbridge. Edinburgh
Rev., July.
BRINTON, D. G.-The Maya chronicles; the original text of the Pre-Columbian annals
of Yucatan, with translation and notes. Philadelphia: H. C. Watts & Co., 1 vol. 8vo.
CAPELLO, H., and R. IVENs.-From Benguella to the territory of Yacca; description of
a journey into Central and West Africa. London: Sampson, Low & Co., 2 vols.
[Translated by Alfred Elwes, Ph. D. ]•
CARILLO y A. .-co -A, CRESCENCIO. Geografia Maya. Anales d. Mus. nae. de Mex.,
tom. ii, entr. 7.
Carthage and Tunis.-Reviews of Smith, Meltzer, Playfair, Rae, de la. Berge, and
Brunialti. Edinburgh Rev., Jan.
CES'-AC, Lto4 DE.-Renseignements ethnograpbiques sur les Comanches, recueillis de la
houche d'un trappeur qui fut treize ans leur prisonnier. Rev. d'ethnog., Paris.
1,p. 94-118.
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CHRISTISON, D.-The Gauchos of San Jorge, Cent. Urµguay. J. Anthrop. Inst., xi,
pp. 34-52.
COAN, REV. F.-Life in Hawaii; an autobiographic sketch of mission life and letters
(1835-1881). New York, viii, 340 pp. 12mo.
COREA, Ethnology of. Rev. scientifique, xxx, p. 561.
CROIXJ J. E. DE LA.-Etude sur les Sakaies de Perak (presqu'ile de Malacca). Rev.
d'ethnog., Paris, i, pp. 317-341. Also Poisoned arrows, pp. 331-334.)
CUSHING, FRANK H.-My adventures in Zufii. The Century, Dec.
- - The Zuni social, mythic, and religious systems. Pop. Sc. Month., June.
- - The Nation of the Willows. [New Mexico.] Atlantic Month., Sept., Oct.
DENIKER, J.-Le peuple Tchouktche, d'apres les derniers renseignements. Re..-.
d'anthrop., v, pp. 309-325. Review of:
Nordenskjold's "Voyage ofthe Vega."
Hovgaard's "Tjuktjerne."
Nordqvist's '' Zamietki o myeschnem pologenu, '' &c.
A.lmqvist's "Studien iiber Farbensinn," &c.
S~in's '' Die Tschuktschen, &c. ''
Dall, '' On the so-called Chukchi,'' &c.
A.ngoustinovitch, ''Trijoda,'' &c.
Die Expedition der Bremer geogr. Gesellschaft, &c.
With many references to older travelers and writers.
DOLLINGER, J. VON.-The Jews'in Europe. Pop. Sc. Month., July.
FLOYER, E. A.-Unexplored Baluchistan. A survey. London.
F0NTPERTIUS, A. DE.-Les etats latins de l'Amerique. Paris, 315 pp. 18mo.
F0NTPERTIUS, F. DE.-Chine, Japon, Siam et Cambodge. Rev. Sc., xxix, p. 246.
FRASER, JOHN.-The aborigines of Australia, Maitland. Institution ethnographique,
12pp.
FORBES, L.-Les Utes de Colorado. Bull. Soc. d'anthrop. de Paris, v, p. 66.
FROST, J.-The history of Mexico and its wars, from the Aztec Empire to the Cortez conquest, the Spanish rule, the Mexican revolution, the Texas war, the war with the
United States, and the Maximilian invasion, together with an account of Mexican
commerce, agriculture, manufactures, exports, imports, duties, mines, cities, railroads, treaties, topography, population, and the social condition of the people. Also,
· embracing a directory of every city and post-office in Mexico. New Orleans. Svo.
GATSCHET, ALBERT s.-White Indians in South America. Ausland, pp. 887-890.
GAULTIER DE CLAUBRY.-Upon the races inhabiting French Cochin China. Bull. Soc.
d'anthrop. de Paris, iii, ser. 3, p. 377. There are five principal races in French
Cochin China enumerated.
GILLIAM, Prof. E. W.-TheAfrican in the United States. Pop. Sc. Month., Feb., 1883.
GRIFFIS, WILLIAM ELLIOT.-Corea: the hermit nation. New York:. Charles Scribner's
Sons, 400 pp., maps and ill. 8vo.
HALIBURTON, R. G.-Atlas and the Atlantes: 1. The Atlantes; 2. The Guanches.
HARMAND, J.-Les races indo-chinoises. Mem. Soc. d'anthrop., Paris, 2° ser., ii, pp.
314-368.
HIGGINSON, T. W.-The first Americans. Harper's Mag., Aug.
HOVELACQUE, ABEL.-Les races humaines. Paris: L. Cerf. 8vo.
JENKINSON, T. B.-Amazulu: The Zulus, their past history, manners, customs, and
language, with observations on the country and_ its production, climate, the Zulu
war, and Zululand since the war. London, 214 pp. 8vo.
KEANE, A. H.-Asia (Edward Stanford's Compendiums of Geography and Travel, with
an ethnological appendix by A. H. Keane). London, 732 pp. 12mo., maps and ill.
KREILTER G.-A curious Burmese tribe. Pop. Sc. Month., July.
KoLLMANN, J.-Les races humaines de l'Europe et la, composition des peuples. French
A. A. S. Compt.-Rend., 1881, Paris, 1882, x, 742-751.
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LACERDA, J.B. DE.-Craneos de Maraca, Guyana Brasil eiva, contribueo~ para o estudio
anthropologico das raca,s indigenas de Brasil. Arch. Mus. nae. do Rio Janeiro, iv,
pp. 35-45.
LAWES, W. G.-New Guinea and its people. Pop. Se. Month., Jan.
LANSDELL, HENRY.-Through Siberia. Boston: Houghton & Mifflin, 3d edition, ill.,
and maps, 811 pp. 8vo.
LE BoN, G.-Sur la formatio; actuelle d'unerace dans les monts Tatras. Rev. scient.,
Paris, xxix, pp. 338.
LELAND, CHARLES G.-The Gypsies. Boston: Houghton, Mifflin & Co., 1882.
LE PL0NGEON, A..-Vestiges of the Mayas; or, facts tending to prove that communica.
tions and intimate relations must have existed in very remote times between the inhabitants of Maya and those of .Asia and Africa. New York, 86 pp. 8vo.
LuscHAN, F. VON.-Die physischen Eigenschaften der wichtigsten Menschenracen.
Wien. Med. W chnschr., xxxii, pp. 1153; 1188; 1217; 1244.
MAN, E. H.-On the aboriginal inhabitants of Andaman Islands. J. A.nthrop. Inst.,
xii, pp. 69; 117.
MARINON Y Tuno, S.-Fray Antonio Margil iiber die Lacandones, 1695. Ztschr. f.
Ethnol., 1882, pp. 130-132.
Metis Franco-Indian du nord-ouest de l' A.merique. Rev. scientifiqlie, xxx, p. 199.
MULLER, FD.-Unter Tungusen und J akutaten. Erlebnisse und Ergebnisse der OlenekExpeditionen der kaiserl.-russischen geographischen Gesellsch. in St. Petersburg,
ill., Leipzig : Brockhaus, x, 336 pp. 8vo.
MILLER, 0. D.-Origin of the Egyptians, &c. Am. A.ntiquar., iv, No. 1.
MoNT.ANo.-Quelques joms chez les indigenes de la province de Malacca. Rev.
d'ethnog., Paris, pp. 41-56.
PETROFF, IVAN.-A.laska as it ia. Internat. Rev., Feb.
- - The limit of the Innuit tribes on the Alaska coast. A.m. Naturalist, July.
PINART, A.LPH0NSE.-Notices and vocabulary of the Gnaymies Indians of Pana.ma.
Paris: E. Leroux, 73 pp. 4to.
POOLE, Capt. D. C., U.S. A..-A.mong the Sioux in Dakota. Eighteen months' experience Man Indian agent. New York: D. Van Nostrand. 12mo.
QUATREF.AGES, A.. DE.-Nouvelles etudes sur la distribution geographique des Negritos
et sur leur identification avec les pygmees asiatiques de Ctesias et de Pline. ReT.
d'ethnog., Paris, pp. 177-225.
RAE, J.-On the conditions, &c., of some of the native tribes of the Hudson's Bay territory. J. Soc. Arts, Lond., :xxx, p. 483.
RAWLINSON, CANON GE0RGE.-History of Ancient Egypt. Boston: S. E:Cassino. 2
vols. 8vo.
RECLUS, ELIE.-The A.ndamans, or Mincopeia. Internat. Rev., April.
RIEGER.-Zur Frage der cmniologischen Racenmerkmale. Sitznngsb. d. phys.-med.
Gesellsch. zu Wiirzb.
RoEPSTORFF, F. A.. VON.-Ueber die Bewohner der Niedbaun. Ztschr. f. Ethnologie,
Berlin, pp. 51-68.
RoWNEY, H. B.-The wild tribes of India. London: De la Rue & Co.
SCHREIBER, Dr. A.-Life among the Battas of Sumatra. Pop. Sc. Month., Nov.
STIEDA, LUDWIG.-Ein Beitrag zur A.nthropologie der Juden. Archiv f. A.nthrop.,
vol. xiv, No. 1.
SIMSON, ALFRED.-Notes on the Napo Indians. J. A.nthrop. Inst., vol. xii, No. 1.
TOPINARD, P.-De larepnblique.de l'Equateur. Bull. Soc. d'anthrop., Paris, v, p.10.
VALENTINI, PHILIP J.-The Olmecas and the Tultecas: A study in early Mexican
ethnology and hi tory. Translated from the German by Stephen Salisbury, jr.
Am. Antiquarian Soc.
'Vmcnow, R.-Die Feuerlander. Verhandl. d. Berliner Ges. f. A.nthrop., p. 375. Also
skull from fadisonville, Ohio, and one from Casabamba, Colombia. Id., p. 226.
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WAKE, C. ST.ANILAND.-The Papuans and Polynesians. J. Anthrop. Inst., xii, p.197.
WILLI.Al\IS, G. W.-The history of the negro race in America from 1619-1881. New
York. 8vo.
WI;LSON, DANIEL.-Some physical characteristics of the native tribes of Canada, Vicepresident's addre$S, A. A. A. S., Montreal.
Woon, C. E. S.-Among the Thlinkits in Alaska. The Century, July.
VL--GLOSSOLOGY.
D'.-Sur l'orthographie des mots etrangers. Bull. Soc. geog., Paris, 7•
ser., iii, pp. 481-497.
BIKKEB.S, A. J. W.-Malay, .A.cheenese, Franch, and English vocabulary. Alphabetioally arranged under each of the four languages. London, 364 pp. 8vo.
BISCHOFF.-Das Centralorgan des Sprachvermogens. Deutsche Rev., Berlin, vii, p.121.
BRINTON, DANIEL G.-The Maya chronicles, No.1. Library of Aboriginal American
Literature. Philadelphia, 279 pp. 8vo.
CAMPBELL, JOHN.-Proposed reading of the Davenport tablet. Am. Antiquarian, iv,
pp. 145-153.
CHRIST.ALLER, J. G.-A dictionary of the Asante and Fante language, called Tshi
(Chee--Twi). London, Triibner, xxviii, 672 pp. 8vo.
CHARENCEY, H. DE.-Dessignes de numeration en ~faya. Alm. con., 1881, broch. 8vo.
- - Du systeme de numeration chez les peuples de la famille Maya-Quiche. Louvain, broch. 8vo.
- - Des expletives numerales dans les dialects de la famille Maya-Quiche. Broch. _
8vo.
- - Des ooulenrs consideree~ comme symboles des points de !'horizon chez les
peuples du nouveau monde. Paris, 1877, broch. 8vo.
CUsT, ROBERT N.-The modern languages of Africa. Illustrated by a linguistic map
prepared by M. Ravenstein London, Triibner. er. 8vo. See, also, J. Roy. As. Soc.,
xiv, pt. 2, April.
DELBBUCK, B.-Introduction to the study of language. London, Trii.bner, 156 pp.
8vo.
DORSEY, J. OWEN.-On the comparative phonologyof. fourSiouan languages. A. A. A.
S., Montreal.
·
·
DUPORT, T. H.-OUtlines of a grammar of the Snsn language (W. Afr.). London,
28pp. 12mo.
FALB, RUDOLF.-Das Land der Inca in seiner Bedeutnng fiir die Urge.schichte der Sprache
und Schrift. Leipzig: Weber, xxx.vi, 455 pp. 8vo.
FR.ANco, P.-Noticias de los indios del departmento de Veraqna y vocabularios de las
lengua.s Gnaymi, Nortefio, Sabanero y Doraaque. San Francisco. 73 pp. 4t.o.
GABELENTZ, G. V0NDEB, and A. B. MEYER.-Beitrage zur Kentniss der melanesischen,
mikronesischen und papnanischen Sprachen. Leipzig. .8vo.
GATSCHET, ALBERT S.-Indian languages of the Pacific States and Territories and of
the Pueblos of New Mexico. Repr. from Mag. of American History, Apr. . N. Y.,
A. S. Barnes & Co.
- - Wortverzeichniss eines Viti-Dialectes. Ztschr. f. Ethnol., Berlin, pp. 263-276.
- - Volk and Sprache der Timucua. Ztscher. f. Ethnol., Berlin, 1881, pp. 189-200.
- - Quelques noms geographiques du sud-est des Etats-Unis d' .Ameriqne. Rev. de
linguistique, Paris, pp. 293-299.
- - Phonetics of the Kayowe language. Amer. Antiquarian, pp. 280-285.
- - Supplement linguistics, pp. 401-485 of Capt. G. M. Wheeler's vol. vii (reports)
4°; appeared (with the volume) in 1882 only, though dated 1879.
GEOFFROY, J.-De la oonnaissance et de la denomination des oouleurs dans l'antiquite.
Paris. _ 8vo. [Repr. from Mem. Soc. d'anthrop. J
ABB.ADIE, A.
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HALE, HoRATIO.-lndiaii migrations as evidenced by language. A. A. A. S., Mon·
treal.
INGLIS, J.-Dictionary of the Aneityumese language, also outlines of grammar, etc.
London. 8vo.
J.XscHKE, H. A.-A Tibetan-English dictionary. London: Triibner, xxiv, 672pp. Bvo.
KRAPF, L.-Dictionary of the Swahile language. London.
LANNING, C. M.-A grammar and vocabulary of the Blackfeet language. Fort Benton, Mo:iitana, 200 pp. 16mo.
MALLERY, G.-The gesture speech of man. Salem.
MAXWELL, W. E.-A manual of the Malay language. London: Triibner, viii, 182
pp. 8vo.
MULLER, FRED.-Grundriss der Sprachwissenschaft. Band: II. Wien: Holder. 8vo.
1. Abth.-Die Sprachen der australischen, der hyperborieschen, und der amerikanischen Rasse. 440 pp. 2. Abth.-Die Sprachen der attalayischen und der hochasiatischen (mongolischen) Rasse. 416 pp.
NEWMAN, F. W.-Tbe Num.idian language. London: Triibner. 8vo.
PLA.TZMANN, Juuus.-Glossar der feuerlandischen Sprache. Leipzig: B. G. Truebner,
lvi, 266 pp. 12mo.
RosNY, L. DE.-Les documents ecrits de l'antiquite americaine. Compte-rendu d'une
mission scientifique en Espagne et en Portugal. Paris, 100 pp., ill. 4to.
RouJou, A.-Note sur la faculte de la parole chez les mammiferes. Rev. internat. d.
sc. biologiques, Paris, x, pp. 345-350.
SMITH, Mrs. E. A.-A few deductions from the dictionary of the Tuscarora dialect.
A. A. A. S., Montreal.
THOMAS, CYRus.-A study of the Manuscript Troano, with an introduction by D. G.
Brinton, M. D. In Vol. V of Powell's Contributions to North American Ethnology. Washington: Gov't Print. Off., and separately, xxxviii, 237 pp., 9 pl., and
101 :figs. 4to ..
WILLIAMSON, A. W.-The Dakotan languages and their relations to other languages.
./
Am. Antiquarian, iv, 110-128, and separate, Rock Island, Ill.
ZIEGLER, F.-Practical key to the Canavese language, Mangalore. Basel: Mismonarbuchh., vii, 91 pp. 8vo.
·
VII.-COMP.ARATIVE TECHNOLOGY.

ANGELUCCI, A.-Del materiale e degli atrumenti per scrivere usati dagli antichi e specialmenti dai Romani. Milano, iv, 192 pp. 16mo.
ARCELIN, A.-The beautiful and the ugly in anthropology. Rev. d. questions sc.,
Bruxelles, Ap., p. 20.
BAKER, THEODOR.-Ueber die Musik-dernordamerikanischen Wilden. Leipzig: Breitkopf & Haertel, 82 pp., 2 pl. Svo.
BAPST, G.-L'orfevrerie d'etain dans l'antiquite. Rev. archiol., xliii, pp. 9-23, 226237.
BARBER, E. A.-Early European pipes found in the United States. Am. Antiquar.
iv, pp. 198-202.
BAUMANN, E.-1\fecanica umana. Bologna. Svo.
BAYLEY, Sir E. CLIVE.-Art. I. On the genealogy of modern numerals. Part Il.
implification of the ancient Indian numeration. J. Roy. As. Soc., xv, pp. 1-72,
Jan., 1883.
B0UTKOWSKY, ALEX.-Dictionnaire numismatique pour servir de guide aux amatews,
experts et acheteurs des medailles romaines imperiales et grecques coloniales a~~
indication de lour degre de rarete et de leur prix actuel aux :xrxme si cle, surn
d'une resum6 d ventes publiques de Paris et de Londres. [Fruit dune tra,nilde
14 an.] Leipzirr: T. 0. Weitzel, 1-24 livr. Svo.
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CAZENEUVE, P.-De l'alimentation chez les peuples sauvages et les peuples civilises;
conference faite a la Faculte des sciences, le 26 fevrier 1882. Lyon.
CHARENCEY, H. DE.-Du systeme d~ numeration chez les peuples de la famille Maya.Quiche. Paris. 8vo.
CHA VERO, ALBREDO.-La piedra del sol. Anales d. Mus. na~. de Mexico, tom.- ii, entr.,
7, Mexico: Escalante. [Continu~d through several numbers.]
COLLINOT, E., and A. DEBEAUMONT.-Ornements turcs, &c. Paris: Canson. folioseries
i-iv.
COPE, E. D.-On archaesthetism. Am. Naturalist, June.
COUTY.-Le curare, son origine, sa nature. Rev. scientifique, xxx, p. 587. {See also Catalogue of Surgeon-General's Office, Washington, sub voces.]
DRESSER, CHRISTOPHER.-Japanese arts. New York: Scribner 4 Welford. 8vo.
FERGUSON, JAMES.-Historyof architecture in all countries. New York: T. Y. Crowell
& Co., 1,300 pp. 8vo.
FLETCHER, RoBERT.-On prehistoric trephining and cranial amulets. Vol. V, Powell's
Contributions to North American Ethnology, 32 pp., 9 pl., 2 figs. 4to.
GARBE, RICHARD.-Die indischen Mineralien, ihre Nahmen und die ihnen zugeschriebenen Krafte. Leipzig: Hirzel, x, 104 pp. 8vo.
,
GRIFFIS, WM. ELLIOT.-The Corean origin of Japanese art. The Century, Dec. [See
, also his work on Corea, published by Charles Scribner's Sons, N. Y. J
PEET, STEPHEN D.-Ancient temple architecture. Am. Antiquar., iv, pp. 89-100;
208.
- - . The origin of the architectural orders. Am. Antiquar., iv, p. 4.
PERKINS, G. H.-Notice of a collection of Sioux weapons and articles of dress. A. A.
A. S., Montreal.
SHORT, JOHN T.-Ohio: A sketch of industrial progress. Columbus: A.H. Smythe,
1882.
.
SMITH, J. MOYR.-Ancient Greek female costumes. New York, Scribner & Welford,
112 plates, 30 ill., 1882. 8vo.
WHITTLESEY, CHARLES.-The cubit of the ancients. Am. Antiquar,, vol. iv, No. 4.
VIII.-SOCIOLOGY.

ALLEN, NATHAN.-The law of human focrease. Pop. Sc. Month., Nov.
AVERY, JoHN.-Polyandry in India and Thibet. Am. Antiquar., iv, p. 1.
BRACE, CHARLES LORING.-Gesta Christi: A history of human progress under Christianity. N. Y. 8vo.
CAVERLY, R. B.-Indian wars of New England. Boston, 500 pp. 12mo.
Circumcision and civilization as related to medicine. [See Catalogue of Surgeon-General's Library, Washington, sub voces.]
CORRE.-La mere et l'enfant dans les races humaines. Rev. internat. d. sc. biol., Paris,
1882, ix, pp. 185; 377.
Cosmetics. Cremation and criminals. [See catalogue of Surg. Gen'l's Library, Washington, sub voces.
DEBIERRE.-Constitution de la famille et de la societe dans ·1e monq.e primitif IndoEuropeen. Rev. internat. d. sc. biologique, Paris, ix, p. 281.
DORSEY, J. OWEN.-The kinship system and marriage laws of the Dhegiha. A. A. A.
S., Montreal.
DUGDALE, RICHARD L.-Origin of crime in ~ociety, III. Atlantic Monthly, Feb.
EGGLESTON, EDW.ARD.-The beginning of a nation. The Century, Nov.
ELLIS, GEORGE E.-The Red Man and the White Man in North America, from its discovery to the present time. Boston : Little, Brown & Co., xv, 642 pp. 8vo.
FLETCHER, Miss ALICE C.-Home life among some of the Indian tribes. A. A. A.
S., Montreal.
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FRERE, Sir H. BARTLE.-On the laws affecting the relations between civilized and
savage life, as bearing on the dealings of colonists with aborigines. J. Anthrop.
Inst., xi, pp. 313-352.
'
- - On systems ofland tenure among aboriginal tribes in South .Africa. J. Anthrop.
Inst., xii, pp., 258-272.
GILLIAM, E. W.-The African in the United States. Pop. Sc. Month.., Feb., 1883.
ffALBERT, H. C.-Courtship and marriage among the Choctaws of Mississippi. Am.
Naturalist, March.
·
HAMMOND, W. A.-A problem for the sociologists. N. Am. Review, cxxxv, pp. 422-432.
HA:RSHA, WILLIAM J.-Law for the Indians. N. A. Rev. 4 March.
HOWITI', A. w., and .LORIMER FISON.-From mother-right to father-right. J. Anthrop. Inst., xii, No. 1.
JHERING, H. VON-Diekiinstliche Deformirungder Zanhne. Ztschr. f. Ethnol., Berlin,
xiv, pp. 213-262 . .
MA.cFA:RLANE, A.-Analysisof relationships of consanguinity and affinity. J. Anthrop.
Inst., xii, No. 1.
MAGITOT, E.-Recherches ethnographiques; le tatonage considere au point de vue de sa
repartition geographique. French A. A. S., Compt. Rend., 1881, x, pp. 762-772.
MARTIN, EBN.--aLe.s funerailles d'une imperatrice de Chine. Rev. d'enog., Paris, i,
,
pp. 230-234.
MARTIN, W. A. P.-Tra-OeS of-international law in ancient China. Internat. Rev., Jan. ,
_1883.
METCHNIKOFF, L:EON.-La statistiqne des sexes an Japon. Rev. de l'Extr~me Orient,
Paris.
Ons, F. N.-Prehistoric syphilis; a tibia. Med. Rec., N. Y., xxi, p. 49.
POWELL, J. W.-Outlines of sociology. Saturday Lectures. Washington: Judd & Detweiler.
SEWARD, GEORGE F.-Mongolian immigration. N. A. Rev.., June.
SPENCER, HERBE:&T.-Political institutions; being Part V of the Principles of sociology
(conclusion of vol. ii.) N. Y., D. Appleton & Co. 8vo.
- - Social forces in American life. Pop. Sc. Month., Feb., 1883.
- - The Americans. Contemp. Rev., Jan., 1883.
TYLOR, EDWARD B.-Notes on the Asiatic relations of Polynesian culture. J. Anthrop. Inst., xi, p. 401.
WARD, LESTER F.-Scientiftc basis of positive political economy. Internat. Rev., April,
May.
WILSON, GEORGE S.-How shall the American savage be ciTilized? Atlantic Monthly,
NoT.
WILSON, J. DoVE.-The origin of government. Contemp. Rev., Sept., 1882.
WINE.S, FRED. H. and WALTIR B.-Thenomenclature of crime, or an analytical list of
offenses against the statute.a of the United States and the States of the Federal Union.
(Illinois State Board of Public Charities, Springfield, Ill.)
IX.-PNEUMATOLOGY.

ABBOTT, CH.ABLES C.-Idols and idol worship of the Delaware Indians. Am. Naturalist, Oct.
ADilIS, W. H. D.-Curiosities of superstition, and some unrevealed religions. London, 330 pp. 8vo.
BABU SAU.AT CHANDER Dus.-Contributions on the religion, hi.story, &c., of Tibet. J.
-'- . oc. Bengal, pp. 1-121, Part I.
BARTH, .-The religions of India. Tr. by E. H. Winfield. London: Triibner.
ro.
B EVI, ABRA:Mo.-Tbe philo ophy of divination. Florence: Cellini.
vo.
B TER • YLV ~ TER.-Tbe father of the Pueblo . Harper's .. fonthly, June.
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BEAUREGARD, O.-Sur une pratique superstitieuse des Indiens de la Pampa. Bull.
Soc. d'anthrop. de Paris. 3. s., v, p. 48.
Bible myths and their parallels in other religions, &c. New York!. J. W. Bouton,
1 vol., 600 pp., ill. 8vo.
BOODLE, R. W.-Natural religion. Pop. Sc. Month., Feb., 1883.
Boucmi:-LECLERCQ,A.-Hisroire dela divinationdansl'antiquite. Paris, 406pp. 8vo.
BRINTON, DANIEL G.-American hero-myths, a study in the native religions of the
western continent. Philad.: H. C. Watts & Co. 251 pp. 8vo.
- - The books of Chilan Balam, the prophetic and historic records of the Mayas of
Yucatan. Philadelphia, 19 pp. 8vo.
- - The names of tho gods in the Kicbe myths, Central America.
- -· The chronicles of the Mayas. Vol. I. Library of aboriginal American litera-ture.
BUCKLAND, Miss A. W.-Surgery and superstition in neolithic times: J. Anthrop.
Inst., Lond., xi, pp. 1-21.
CESSAC, L. DE-Observations sur des fetiches de pierre sculptes en forme d'animaux,
decouverts a l'ile de San Nicolas, Cal. Rev. d'ethnog., Paris, pp. 1-30.
DAVID, P. RHYS ~Origin and growth of religion. New York: G. P. Putnam's Sons.
263 pp. 8vo.
DORSEY, J. O.-The sister and brother, an Iowa tradition. Am. Antiquar.-, iv, No. 4.
Faiths of the World. A concise history of the great religious systems of the world.
London, 440 pp. 8vo.
GATSCHET, ALBERT s.-Chief deities in American religions. A. A. A. s., Montreal.
HARLES, C. DE.-Du r6le des mythes dans la formation des religions antiques. Le Museon No. 1. Bruxeles, 1882.
·
HALEVY, J.-L'immortalite de l'Ame chez les peuples semitiques. . Rev. archeol., xliv,
pp. 44-53.
HATHAWAY, BENJAMIN..:......The league of the Iroquois, and other legends. From the
Indian Muse. Chicago: S. C. Griggs & Co., 319 pp. 12mo.
HOFFMAN, W. J.-The aboriginal medicine man. West. Lancet, San Fran., xi, p. 436.
KEARY, C. F.-Outlines ofprimi.tive belief among the Indo-European races. London:
Longmans & Co., 550 pp. 8vo.
KNORTZ, KARL.-Aus dem Wigwam. Uralte und neue Marchen und Sagen der nordamerikanischen Indianer wiedererzahlt. Leipzig.
- - Mythologie und Civilisation der nordamerikanischen Indianer. Zwei Abhandlugen. Leipzig. Pamph. 76 pp. 8vo.
KUENEN, A.-National religions and universal religions. (Hibbert lectureus, 1882.)
London, 350 pp. 8vo.
LILLIE, ARTHUR.-Buddha and early buddhism. New York: G. P. Pntnam'sSons.
MACLEAN, J. P.-Jewish nature worship. The worship of the reciprocal principles of
nature among the ancient Hebrews Cincinnati: R. Clarke & Co., 22 pp. 16mo.
MENDOZA, GmrnSINDO.-Mitos de los Nahoas. Anales d. Mus. nae. d. Mex., iii., p. 1.
MULLER, Prof. MAx.-Mythology among the Hottentots. XIXth Cent., Jan., 1883.
MILLER, 0. D.-The divinity of the hearth. Am. Antiquar., iv, pp. 179-186.
PLACZEK, Dr. B.-Anthropoid mythology. Pop. Sc. Month., Sept.
RALSTON, w. R. S.-Puss in boots. XIXth Cent., Jan., 1883.
REVILLE, A.-Histoire des religions. I. Les religions des peuples non-civilise.a. 2
vols. Paris, vii-412, 276 pp. 8vo.
ROBINS, ELIZABETH.-Evolution of magic. Atlantic Monthly, May.
ROCHAS, M.A. DE.-Trials by fire and fire jugglers. Pop. Sc. Month., Sept.
.SANCHEZ, J.-Colossal statue of the goddess of water. Anales d. Mus. nae. d. Mex.,
ill, p. 1.
ScrrEUBE.-Le culte et la f~te de l'ourschez les Amos, avec quequesobservatioris sur les
danses de ce peuple. Rev. d'ethnog., Paris, i, pp. 302-316.
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SHORTLAND, E.-Maori religion and mythology, illustrated by translations of traditions, Karakia, &c. London, 110 pp. 8vo.
SMITH, Mrs. EillINNIE A.-Beliefs and superstitions of the Iroquois Indians. A. A. A.
S., Montreal.
- - - Pagan Iroquois festivals. Id.
- - - Myths of the Iroquois. Am. Antiquar., iv., p. 1.
SWYNNERTON, CHAS.-Folk tales from the upper Punjab. Proc. .As. Soc., Bengal, P·
106.
TEMPLE, R. C.-Some Hindu folk songs from the Punjab. J. R . .As. Soc. ,Bengal, P·
151, Part I.
THURM, E. F. IM.-On the animism of the Indians of British Guiana. J. Anthrop.
Inst., May, xi, No. iv.
TIELE, C. P.-Comparative history of the Egyptian and Mesopatamian religions, &c.
Translated by James Balling. Boston: Houghton & Mifflin, xx.-230 pp; Svo.
TROWBRIDGE, T. C.-Mahommedanism and the Ottoman Turks. Reviews of Syed
Ahmed Khan Bahador and other historians. Brit. Quart., April.
WHITTLESEY, CHARLES.-The cross and the crucifix. A. A. A. s., Montreal. Published in separate form.
YARROW, H. C.-Some superstitions of the Sioux Indians. Am. ,Antiquar., iv, pp.
136-144.
X.-HEXIOLOGY.

I

BENSINGER, N.-Ot cheto zavisit rost chelovicka. [On what the length of the body in
man depends.] Med. Vestnik, St. Petersb., xxi, pp. 430; 346; 479; 525.
BORDIER, A.-Les milieux et la transformisme. Rev. scientifique xxix p. 238.
BOWERS, Mrs. VIRGINIA K.-The bleaching of the Aryans. A. A. A. S., Montreal.
Climate.-See Catalogue Surg. Genl's Library, Washington, sub voce.
CORRE, Dr. A.-De l'acclimatement dans la race noire africaine. Rev. d'anthrop.,
ser. 2, v, p. 31.
DOLLEY, CHARLES S.-Bacteria as beneficial and noxious agents. Rochester, N. Y.,
16 pp.
•
FAYRER, J.-Destruction of life in India by wild animals. Nature, Jan., 1883., PP•
268-270.
HINGSTON, WM. H.-In:fluence of climate in Canada upon Europeans. A. A. A. S.,
Montreal.
LEGOYT.-Les influences du climat sur la vie des hommes et des races. Rev. scientifique, xx.ix, p. 739.
PERRIER, E.-L'adaptation aux conditions d'existence. Rev. scient., Paris, xxx, PP·
833-839.
PROCTOR, R. A.-The influence of food on civilization. N. A. Rev., N. Y., pp. 547-563.
RATZEL, F.-Anthropo-Geographie, oder Grundziige der Anwendung der Erdknnde auf
die Geschichte. Stuttgart: Engelhorn, xviii, 506 pp. Svo.
ZAVATTARI, E.-Di alcune cause che concovrono al deterioramente della specie umana.
Tortona. Svo.
Xl.-INSTRUMENTALITIFB .
.American Antiquarian Society. Proceedings 1880-'81. Worcester, 1882.
The .A.men.can Antiquarian and Oriental Journal. Vol. IV. 356 pp., Svo. Chicago m
The Journal of the Anthropological Institute of Great Britain and Ireland. London:
Triibner & Co. In 1882 were published vol. xi, 3 and 4, and vol. xii, 1 and 2.
The .American Journal of Philology. Edited by Basil L. Gildersleeve, Professor of
Greek in the Johns Hopkins University, Baltimore. Vol. ii, No. 4, Vol. iii, 1 2 3
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Die antropologischen Sammlungen Deutschlands, en Verzeichniss des in Deutschland vorhandenen anthropologischen Materials nach Beschluss der deutschen anthropologischen Gesellschaft zusammengestellt unter Leitung des Vorsitzenden der zu diesem Zwecke ernannten Commission. H. Schaffhausen. I. Bonn. II. Gottingen.
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THE GUATUSO INDIANS OF COSTA RICA.
By

DON LEON FERNANDEZ,

of San Jose 0. R.•

My expedition to the country of the Guatuso Indians resulted happily. We succeeded in penetrating to the very palenques (habitations)
of the Indians, who fled to the forest on our approach, having abandoned all their instruments, arms, provisions, and utensils. By following the tracks of the Indians we managed to visit several of their palenques, but it was not possible for us to surprise one of them. Notwithstanding the ferocity and courage with which the Guatusos have been
credited, they made no attempt to resist or do us any harm, doubtless
because of our numbers, and that they took us at first for huleros (rub·
ber men), .who are for them the creatures most abhorred, on account of
the depredations whieh have been committed, children seized and taken
to Nicaragua to be sold as slaves, men murdered, women violated, and
other cruelties cqmmitted which are hardly credible in this age.
After many excursions, during which we scoured the borders of the
rivers Pataste and La Muerte, the principal affluents of the Rio Frio,
both navigable, we encountered a party of Nicaragua huleros, who,
practiced in the business, had Rurprised an Indian and ha<l him tied up
to a tree like a beast. After some information was obtained from them,
throµgh respect for Senor D. B. A. Shiel, bishop of Costa Rica, who
was at the head of the expedition, they offered the Indian for use as a
guide in our excursions.
Another party of our expedition succeeded, the same day that we
met the huleros, in surprising another Indian who was secured after
much difficulty an<l resistance.
The two Indians were brought together in our camp, where we treated
them in the best manner possible. Giving them clothing and various
prt>sents, we made them understand, through the means of the interpreter who accompanied us, that we were not huleros (chi-uti) but brothers
(tzaca), that we were going to do them all good and deliver them from
:he attacks of the huleros, and concluded by asking them to take us to
the palenques (upola) where their families were, that we migb t giYe
them the various objects which we bowed, especially the knives and
., Translation of a portion of a letter written by Don Leon Fernandez, on November
24, 1882, to Dr. J. Ji,. Bransford.
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axes, with which they seemed so much pleased. Tbey agreed to do so,
and next day we set out in search of their palenques, they serving as
guides.
They tcrifled with us, intending, once away from the camp, to escape,
and made us walk uselessly until 9 o'clock at night without having encountered a single In<lian or seen a palenque. Our return to camp,
through the thjck forest and the darkness of the night, we owed to the
ability of a Tucurrique Indian who accompanied us.
Convinced that we could do nothing through the two Guatuso Indians, we resolved to send them overland to San Jose with a part of
the expedition, while fourteen of us, taking advantage of the boat of
the huleros, embarked at the mouth of the Pataste to descend the Rio
Frio, then the San Juan, and to ascend the Rio San Carlos. It took us
sixteen hours to descend the river to the village of San Carlos, on Lake
Nicaragua. It is a splendid river, without a rapid, and the course of
the current is barely perceptible, with sufficient depth for navigation
by steamers for a long distance above the point of our embarkation.
Bordered by level and most fertile lands, as proven by the luxuriant vegetation, with abundance of fish and game, there truly may be enjoyed
those savage tropical scenes which. unfortunately, are disappearing, and
which are so keenly relished by those who, while appreciating the advantages of civilization, love nature.
Nothing of interest was observed in the descent of the San Juan and
ascent of the San Carlos.
The bishop had the two Guatuso Indians in his house for some time,
with others that we had ma!laged to rescue, found in Nicaragua, that
had been seized and sold by the huleros. In company with them he
made a second expedition with brillhnt results, as, this time, he managed to see the greater part of the Indians in their own habitations, to
speak with them, and inspire them with confidence. On bis return several of the Indians accompanied him as far as the Rio San Carlos, where
has been e tablished for them a depot of clothing and hard ware. Parties of Indians have continued to come to this post to provide themselves with hardware principally, and some have ventured as far a San
Ramon, but they have not yet had the boldness to come to San Jo, e, for
fear of the cold.
Some soldiers that were afterwards sent to the territory of the Indian to protect them. against the incursions of the huleros were very
well r ceived.
So it may be aid that the conque t i made, and that the Republic
ha taken po e ion of a large and important tract of territory, which
i called to a pro p rou and not distant future, especially in view of
the probability of the early opening of the Nicaragua canal.
The land occupied by the Guatuso are very extensive, level, fertil
and i t r ect d by navigable rivers, with a slight incline from tb
rightbankofth an Juan iv rtothec ntralCordilJera,wbich<lh·icl·
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the waters of the .Atlantic and Paci.fie. It has all imaginable climates
between that of the fresh and bracing region of San Jose and the heat
of the borders of Lake Nicaragua.
The Guatusos cultivate largely the plantain, which is their principal
article of food, maize, cacao, zuca (manioca), tobacco, sugar-cane, cotton,
agi (chile), &c. They make hammocks and nets of cabuya (agave).
They are robust, agile, well formed, and of good character. · They are
pum Indians and not white, as has been claimed, although in some
cases was noticed a trace of white or negro blood. Their number cannot
yet be approximately calculated, but is not less than six hundred.
I am now occupied in the study of their language, and hope to publish my results in the thirq. volume of the '' Documentos." *
1

1

NOTE, BY J. F. BRANSFORD.

Next after the Lacandones of Guatemala the Guatusos of Costa Rica,
have been the most mysterious Indians of Central America, and have
furnished material for numberless extraordinary stories by travelers in
that section. In finally settling the question of color, race, &c., Don
Leon Fernandez and the bishop of Costa Rica have done a service to
science, but they have given a dreadful blow to future writers of entertaining yarns about Costa Rica and Nicaragua.
This tribe, spoken of as Guatusos or Pranzos, or Rio Frio Indians, inhabit the valley between the main Uordillera, that strikes the San Juan
at Machuca, and the volcanic range, which, in northwest Costa Rica, is
near the Pacific. The valley is drained by the Rio Frio, which enters
Lake Nicaragua less than half a mile from the point where the San Juan
leaves i.t .
In looking up the literature on this subject, as well as on all questions
concerning Central Am~rica, we turn naturally to Squier, t and are rewarded w.ith a summary of what was known of these people up to 1858.
According to Mr. Squier, the first allusion to the fierce warriors of the
Rio Frio was in a report to the King of Spain about 1719, -by Diego de
la Ilaya, governor of Costa Rica. Afterwards there was a legend that
they were de:-cendants of Indians who withdrew from Esparza when it
was destroyed by buccaneers in the latter part of the seventeenth- century. In 1750 Padre Zepeda, a Franciscan of Guatemala, spent several months with tbe Guatusos, who treated him kindly. He claimed
to have seen more than five hundred houses. In 1756 the guardian of
the· convent of Esparza reported the results of Zepeda's trip, ~nd was
instructed to follow up the discoveries. He started, but got lost. In
1761 fou.r men, spoken of as Sambos,t who were captured in the mount* Colleccion. de Documentos para la Historia de Costa Rica, por Don Leon Fernandez.
San Jose, Costa Rica.
t The State of Central America, by E.G. Squier. New York, 18GB; page 405.
t That they were really Sambos is of course hardly probable.
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ains, were taken to Esparz-a and confirmed the account of houses, &c.,
given by Zepeda. They showed acquaintance with certajn doctrines of
the church, which they said bad been taught them by a Padre A.dam.
This padre turned out to be a young man, who, after attending college
at Leon, for some reason fled to the Rio I•rio country, where he lived
and died, not being permitted to return to his home. The cura of Esparza and a missionar;y started for the mysterious valley, led by the
Sambos, who abandoned them as soon as they were well into the forest.
In 1778 the enthusiastic Fraile Lopez made his first attempt to enter
the country, over Orosi, but failed. He next tried by boat up the river,
but at the sight of the first raft of the .Guatusos, bis . boatmen turned
and paddled their best down stream, refusing to listen to his entreaties
to be landed. In 178:3 he made a third attempt by way of Tenorio, but,
after wandering in the forest for seventy-five days, he came out on Lake
Nicaragua. In 1783 Tristan, bishop of Nicaragua,· accompanied by
Lopez, made an expedition uy the river. Lopez went ahead in a canoe,
and was attacked. Some of his men jumped overboard, and the others
dropped in the bottom of the boat. When the Guatusos saw the devoted friar standing with only a crucifix in his band the shower of
arrows ceased and he was allowed to land.' His canoemen hastened to
rejoin the bishop, and we bear no more of the heroic Lopez.
Finally, Col. Trinidad Salazar, of Nicaragua, informed Mr. Squier
that in 1849 he took two boats with soldiers up the Rio Frio. After
traveling for several days he was attacked from ambush, was wounded,
and bis party repulsed.
Our next authority, Froebel, who visited Central America after Mr.
Squier, gives a version of Salazar's experience, in which all were killed
except the colonel. He was informed that not ouly were no foreigners allowed by the Guatusos to enter their country, but members of their tribe
who had been in captivity were killed when they returned. "They are
aid to be of fair complexion, a statement which has caused the appellation Indios Blanco , or Guatusos, the latter name being that, of an animal of reddi h brown color, and intended to de ignate the color of their
hair."•
Froebe! also gives the ,ery romantic exp rience of a German youth
with the e Indians-the Pocahontas story adapted.
Mr. quier, writing again in 1860, says that the va1Jey of the Rio Frio
'' i e timat d to be at lea t 150 mile long by from 80 to 90 broad.' "Of
th ludiau ', called Guatuso ', inhabiting thi di trict, of whom nothing
is p iti ely known, tb mo t xtraordinary notions ar entertain d by
th p opl of th adjacent tate . They ar reputed to be above the
ordinary tatur , with comparatively light compl xion, and red hair;
and tal ar told of me of their women having been een by hunters
· n Years' Tra •el in Central America, by Julius Froebe!.
al bi Au8 Am rica, L ipzig.
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and others as fair and beautiful as the fairest Europeans."* While
Mr. Squier gave no credit to such reports, he thought that in isolation
their character, habits, language, religion, &c., had probably remained
unchanged, and would reward the su~cessful explorer.
Vigne, writing in 1863,t simply states that according to hearsay there
is a tribe of fa,ir Indians, supposed to be descendants of Spaniards, two
days' boating up the Rio Frio.
That entertaining writer, Frederic,k Boyle, says: "Everything connected with this fierce race is enveloped in awful mystery, but it is
curious that all accounts give them an origin far from their present
seats. The story current in Costa Rica cannot fail to interest the Englishman, even if he be not converted to a belief in its truth. When Sir
Francis Drake retired to the Pacific shore after the sack of Esparza,
say they, a, large body of hfs men mutinied in mad hopes of holdiug that
town against the creole forces, and resting peaceably there. Drake' left
them to their fate. But when the Spanish army assembled and the mutineers found themselves nearly surrounded, they hastily retired thrnugh
the forest of Merivalles."+ Their intention was to reach the Mosquito
coast, but they were never beard of in that region, and many people
believed that they stopped on the Rio Frio.
Anotbn story given to Boyle, to account for the color of the Guatusos, was that the Indians made a descent on Spanish settlements and
carried off thousands of women. That story was rejected. Before his
arrival in :N"icaragua an American :filibuster and .t hree Frenchmen had
triecl the river. After ascending for several days they rounded a sharp
turn and came ~uddenly on an Indian who was standing on his raft
Rpearing :fish. Apparently not at all discoucert~d he picked up his bow
and drew an arrow to the head. Then for some reason dl'opped that arrow
an<l took another, but before he could shoot he was :fired on and killed.
The white men not caring to encounter Indians of this resolute character
turned back. They described him a,s looking like a Comanche.
The naturalist Belt saw :five Guatuso children in Nicaragua who had
the common Indian features, though he thought they seemed unusually
intelligent. He believed the name of the tribe had nothing to do with
the color of their hair, but had been acquired as in other case::; where
the name of an animal is borne.§
Mr. William M. Gabb, who has given the best account of the Costa
Rica Indians,11 said he had seen several persons who had visited the
valley of the Rio Frio, but their stories were too wildly extravagant to
be entitled to repetition. General Guardin, President of Costa Rica,
* Historical Magazine. Boston; vol. IV, page 65. See also in Nouvelles Annales de
Voyage, 1856, tom. CLI, pp. 6-12.
t Travels in Mexico, South .America, &c., by G. T. Vigne. London, 1863; vol. I,
page 77.
t.A Ride Acl"oss a Continent, by Frederjck Boyle. London, 1868; page xx of preface.
§ The Naturalist in Nicaragua, by Thomas Belt. Lonclon, 1874; page 38.
II American Philosophical Society Proceedings. Phila.; vol. 14, page 493.
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told Mr. Gabb that the Guatusos encountered by him on a military expedition in their country, were ordinarily of the color of Indians, but there
were some exceptions of comparatively white skins and brownish or
reddish hair. Guardin said that when Esparza was sacked by English
freebooters a number of the inhabitants, many of whom were white,
took refuge in the mountains and were heard of never more.
A Guatuso boy who lived for awhile at Alajulla was very sullen, and
neither coaxing nor threats could induce him to answer·questions in r~gard to tbe language of his people.
Mr. Gabb said that lately the rubber men had ascended the river in
their boats to a point within three days' walk of Las Cruces, on the
Pacific side of the Cordillera, the once fearless warriors having tired of
-the game of bows and arrows against buckshot and bullets.
The list of authors who have had something to say about these Indians is quite extensive, but I will give extracts from only one more-the first to allude to white Indians on the Isthmus. Speaking of occasional specimens, Wafer says: "They are white and there are of them
of both sexes; yet there are but few of them in comparison of the copper
colored, possibly but one to two or three hundred. They differ from the
other Indians chiefly in respect of color." " Rather a milk-white,
lighter than the color of any European, and much like that ·of a white
horse." "Their bodies are beset all over with a fine short milk-white
down." ~, Their eyebrows are milk-white also, and so is the hair of their
heads, and very fine withal."* He reported them smaller and less strong
than other Indians, and sluggish during the day, but skipping through
the forest as fast by moonlight as others did by daylight.
In late years the rubber hunters have ascended the river and roamed
the country, robbing and shooting until the formerly courageous Guatusos
seem utterly cowed. The writer of this note saw two in Nicaragua in
1877. They were rather darker than the average Indian. One of them,
a boy at Castillo Viejo, was decidedly intelligent, and from him were
obtained a number of words of his mother tongue, a list of which was
afterwards ent to Mr. Gabb.
Don Leon Fernandez started on his expedition in .April, JP,S2, and
fi.naDy settled the question. And now we may look for an early and
sati factory account of habits, &c., which have probably been pre erved
nearly a they were when Columbu made his discovery.
Mr. Squier thought that as natives of Ornetepe and Solentiname of
.Aztec tock, were taken as interpreters on the various expeditions from
Nicara(J'ua, the Guatu o would probably prove to be of kindred race; a
beli f w hi.ch wa trengtheued by the fact that the captured Sambo were
under tood by the Indian of E parza, who, if not tbemselv s Nahuatls,
had t lem nt of that people in their n ighborhood.
1

• A. Tew Voyage and Descriptio11 of the Isthnius of A1nerica, by Lionel Wafer. London,
; ag 134.
fiv wint r spent in the interior of Central America., the writer of this note

an Albino among the Indians.
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Torquemada, in giving the traditions of the wa.n derings of the Cholutecos or Chorotegas in Central America, says that one party left the
main body and reached the Atlantic. After following the coast of
Nicaragua and Costa Rica, they turned back across country in search
of the fresh water sea (Lake Nicaragua), of which they had heard so
much.• Possibly this party left settlers in the region of the Rio Frio.
However, light will soon be thrown on the subject by the study of their
language now prosecuted by Senor Fernandez. t

.

ANCIENT REMAINS IN WIIITE RIVER CANON.
By R. T. BRON, M. D., of Camp Apache, Arizona.
Since writing the description of the ruins 'in White River Canon in
1878, other discoveries haye been made, an account of whic~ follows.
In the autumn of 1878, two burial-places were discovered, one near the
ruins at the mouth ofthecanon,about three miles down the stream from
Camp J. A. Rucker. This cemetery consisted of . one hundred or more
tumuli of stones varying in height from one foot to three feet, and scattered irregularly along a small valley.
' Above the ruins at Camp Rucker, about three-fourths of a mile, the second cemetery is to be seen on the left bank of White River. This burialplace is situated ona bluff about 60 feet above the bed of the stream. It
was covered with a growth of pines, some of which are over 18 inches in
diameter and many of them are growing out of the mounds. It was in
this last-named cemetery that an excavation was made in the largest
mound, supposed to contain the remains of some notable person. The
length of the structure was about 15 feet, the breadth 8 or 10 feet, and.
the height 4 feet. It was formed of cobble-stones thrown together. Mter the stones were removed an. excavation was made 4 feet deep into
the soil. During the digging, at a depth of 18 inches, bits of broken
pottery were found, but no bones. Growing out of this mound was a
large pine tree, 4 feet in girth. In the il}1mediate neighporhood of this
mound the piles were larger than at other places.
Two or three smaller mounds near the mouth of the canon were examined, and fragments of pottery were taken from each, but no bones
or any relics. The cemetery in the canon seems to have belonged to
the three settlements, as it is almost equidistant from each, about half a
mile. The one in the valley at the mouth of the canon must also have
belonged to tbe two or three settlements in its vicinity.
The remains of buildings are much more numerous than was indicated
in my last annual communication. On careful search they were found
" Monarquia Indiana, by Juan de Torquemada. Madrid, 1723; tom. 1, page 333.
t Students interested in this and neighboring tribes will do well to consult Hubert
H. Bancroft, .Native Races of the Pacific States, page 747, et seq.; Wagner & Scherzer,
Costa Rica, &c., and csvecially Benzoni, who gives an excellent account of the expedition of Gutien-oz.
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to be scattered over more than 600 acres. They are not close together
or uniformly distributed, but in separate groups. Large quantities of
broken pottery are scattered around the foundations, some of it very
prettily marked. The foundations are similar to those previously <lescribed. Rows of upright undressed stones, metates, and a few mortars
were discovered. One of the mortars, near a small stream, had be.en
hollowed out in a shelf of solid rock and was 300 feet distant from the
remains of buildings.
Judging from the pottery found in tbe'tumuli, the people must Lam
cremated thefr dead and buried the ashes in urns without any of their
trinkets or other property. The large mound explored certainly had
not been disturbed, and yet revealed no relics.
The Apache Indians, who have inhabited this region since the coming of the Spaniards, do not cremate' the dead but bury in secluded
places, and singly; they endeavor to remove all traces of the interment.
In giving the number of the mounds I have not over-estimated, for
doubtless a careful search would reveal many more. Some of them are
quite small, not containing more than a ton of stone.

MOUNDS IN HENRY COUNTY, IOWA.
By

GEORGE

0. V .A.N

ALLEN,

of Mount Pleasant, Iowa.

The following is a description of three Indian mounds located on Section 34, Township 72, Range 7 West, in Henry County, Iowa. The hill
is about 1,000 feet long, and 300 feet wide from the base on tbe east to
. the fence on tho west, and is about 120 feet above the level of the cornfield. Major Bereman, of this place, visited these mound~ iu June, and
from one took out a quantity of bones, teeth, and charcoal. Rome of
the bones were charred an<l some sticks only partly burned. There
seemed to be no order iu the burial. The bones were nearly in a heap,
and sbowe<l that more than one person had been burned and buried
there. Ou July 20th a small party visited tbeplace, took the mea uremeut:-, anrl made ome further excavations, but found Lothing l>e~·ond
some piece of oft bone, a few biti:; of charred wood, and a pinkish-white arrow-head. No tones were found that~ erned to u, to ha-r-e
been arranged in any ord r, but a few were cattered at random throughout the mound. No. 1 i 50 feet north and outh by 41 feet ea t and
we t; No. 2 i 43 feet north and outh by 49 feet ea t and we t; So. 3
i 40 £ ~t north and outh by 40 feet east and we t. The distance from
cent r to center are 107 f t and 60 feet. The height i from 4½ to 5 fe t
at th center. South of o. 3 are th r main of two mound b<'gn11,
about one foo d p at th c nter.
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MOUNpS IN CARROLL COUNTY, ILLINOIS.
By JAMES M. WILLIAMSON, of Thomson, Ill.

In the town of York, Carroll County, Illinois, is a group of five very
remarkable mounds. They are sitnated on the bluffs, 300 feet above
the bottom-lands on the east side of the Mississippi River, from which
they are distant about 2½ miles. They are built upon a high ridge of
ground running in a due line from southwest to northeast. The first
mound on the southwest is about 50 feet in diameter, and they grow
smaller until the last one of them is only 10 feet across.
In September, 1882, I procured help and opened the first one by digging a trench directly through, beginning on a level with the base of
the mound. After trenching about 8 feet we came to some fragments
of burned clay, the pieces being as hard as burned brick, and resembling it very much in color. On digging in a little farther we came to
fragments of rotten bone and teeth, but soon met with other bones in a
better state of preservation. Digging in still farther we presently came
to a perfect charnel-house of bones, most of them well preserved. We
took them out as carefully as we could, and procured twenty-two
cr:mia, some of them very large indeed, and many of them in a good
state of preservation and well shaped. All the other bones were in a
fine s'0ate of preservation, and I have no doubt that this mound yet contaius the skeletons of one. bundred or more of the ancient mound builders of Carroll County.
The next mound opened was the last of the five on the northeast end
of the ridge and is the smallest of the nmpber. In this, at the depth of
6½ feet, we came upon another mound or cist of burned clay, 3½ feet
wide at the base, 7½ feet long, and 20 inches high, this being so hard
that it was almost impossible to penetrate it; but by slow work we toreit to pieces and found that it contained the remains of a body which had
been burned. I brought away many of the bones; they are charred and
very hard. Fragments of the skull are as tough as the thickest pottery. Over this mound of burned clay were ashes to the depth of nearly
two inches, intermixed with charcoal. The body bad evidently been
laid on tbe surface of the ground, and the clay packed around and overit, after which the fires were kindled. This inside mound could have
been taken out whole if we had exercised forethought. The other three
mounds I have not opened yet, ~ut shall do so in early spring. I expect from them som~ rich developµients; they are all covered with
heavy timber and bard to get at, as many of the roots from the oaks.
penetrate the skulls. Inside of the burned cist I found many fragments.
of pottery and flint implements, convincing me that the class of mounubuilders inhabiting Northern Illinois broke all their implements, uten sils, ornaments, &c., at the time of burying their owners, for in all my
mound opening in this section I have never found a whole piece of pottery and but few whole stone implements or ornaments, but ,ast quan -titie of l.>rokeu oue::;.
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MOUNDS OF TIIE MISSISSIPPI IlOTTO:M, _ILLINOIS.
By WM. l\'lcADAMS,

JR., of Otterville, Ill.

The first exploration to be described relates to two remarkable mounds
the first of which is on the Illinois River bottom, 15 miles from the mouth.
It is oval in outline, 175 feet long and 50 feet wide on the level top, the
sides sloping gradually down to the bottom. At the depth of 16 feet we
came to a basin of clay filled with clean white sand. This basin was 25
or 30 feet long, and 20 wide. Uovered up in the sand was a wagonload of raw material for stone implements, flints, quartz, chalcedony,
jasper, some of these in large pieces and very fine. The flint was from
broken nodules, three of which, weighing from 20 to 40 pounds, were
entire. These flint nodules were white without and dark brown within,
like the flintnodules in the chalk. Some of the material was blocked out
for implements. Lying on the sand were three large sea-shell vessels
holding two quarts each. At the north end of the basin were found two
skeletons in a sitting posture on the sand. The one on the east was that
of an old man, judging from the teeth and obliteration of the sutures of
the skull. The skeleton at his side was that of a young woman with
beautiful even teeth. Around the neck of the old man was a string of
shell beads of curious form, the perforation not going entirely through
the bead, bu tout laterally. A few beads were. scattered around. On the
old man's breast was a circular plate of copper, about 4 inches across,
.also an ornament of copper like a large sleeve-button or spool 2 inches
.across the disks. These we:i:e much corroded. At the left side of the
old man lay a beautiful pipe of mottled catlinite in form resembling many
:figured from the mounds, the curved base forming the stem. The skull,
which I was very anxious to preserve, was broken, but the upper portion
was saved. There were ashes and evidences of fire around the basin, in·
-dicating that fire had been used in the funeral ceremonies.
The second was a remarkable mound previously unexplored, situ.ated on the Mississippi bluff in Calhoun County, Illinois. It, was not a
large mound, being only about 25 or 30 feet across the top, and 3 feet
high. The bones found in it were very old and much decayed, and there
seemed to be ten or twelve bodies buried in it. From this mound were
taken even ceremonial axes. They are of porphyritic granite, and are
5 to 6 inches long. There were four of the regular axe pattern, and two
with narrow wing on the side of the central column, and one with jags
at the two nd , like feet. One i of quartz and the other two are of a "°arie y of quartzite. The lines on them are traight and true the perforatio pa. in through the c nter. They are very smooth and highly
poli heel. 1 our copper axe of the celt pattern were found, plainly howing that th y were hammered out from native ore. They are somewhat
eorr d d. Three p ar-points, with notched bases 6 inche long, were
al o un arthed, two f white jasper and one of red.
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In addition to these our find included thirty-five chipped implements
of white chert, varying from 8 to 10 inches in length, three polished
axes, a plummet, and a stone tube. It is quite uncommon to find axes
in a mound. These were taken from the base of the mound. There
were no beads, shells, pipes, or ornaments found.
The country about the mouth of the Illinois- and Missouri River is a
good locality for mound exploration, especially on the highlands, but
those in the bottoms are much the richest in relics. Fifteen miles from
the mouth of the Illinois River is a group of six mounds in the river
bottom; the largest of these was explored by the writer, and a pipe, copper ornaments, shells, &c., recovered. A ceremonial ax, however, was
taken from a. mound on the highland. On the Illinois River bottom, 35
or 40 miles from · its mouth, is another group of eleven mounds, which
are larger than those of the· first group. .Arrangements have been made
with the owner of the field, and digging in them will soon commence.
Some of the most promising mounds, however, are within a day's drive
of Otterville, on the .American bottom, between .Alton and Saint Louis.
Some valuable
relics have been obtained here, yet very few, if any, of
l
these large mounds have been explored.
The mounds, group No. 1, described below are situated on the Illinois
River, 40 miles from its mouth. They are ten in number, and are in the
lowlands or bottom, just beneath a precipitous bluff and near the river
bank.
An excavation was made in No. 8, 13 feet de·e p, which revealed ashes
in considerable quantity, alongside of which was an anh of flat stone
covering a skeleton not very well preserved. The skull was broken and
lying on a thin shingle-like piece of cedar, colored green with copper.
Some of the bones were green also, but no copper implements were found,
they being entirely oxidized. Nearly a quart of shell-beads, some large,
others small, were found at the head as well as at the feet of the skeleton. An exc3vation in No. 7 to the depth of 13 feet revealed nothing.
No. 4 is a conical mound, flat on top with a depression in the center.
.At the depth of 16 feet two crumbling skeletons were imbedded in a
light-colored' marly earth, showing marks of stratification, a~ if water
bad been used in its deposition. The white and dark colored laminre,
which 1 have not before ~een in a mound, were not half an inch in thick~
ness. The same stratified earth was found near the skeleton in No. 8.
No relics of any kind except the human bones occurred in mound No. 4.
No. 2 is a double mound much lower in the middle, and seeming to be
two mounds joined togetlrnr. In this an excavation was made 18 feet
<leep, and tunnel s carried under a good part of the mound, but nothing
of value was found except burned stones, some ashes, and a few river
shells. The mounds were very hard, and the excavations were made as
we descended. Yet this long search yielded little or nothing. _The author camped among the mounds with five young men, but in spite of
good tools the young men got discouraged, and further exploration was
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reluctantly postponed. The largest mound of the group, No. 1, is 20 feet
high, an<l unexplored, as are the remainder of the group not mentioned.
In mound No. 8, about 7 or 8 feet below the surface we found two
skeletons, apparently an intrusive burial. With one were some arrow})oints aml a piece of plumbago nearly an inch square. With the other
skdeton was an earthen vessel broken and crushed.
There are many mounds on the bluff adjacent to the group in the
bottom. They are composed of earth and flat stones, and from one of
them were obtained several perfect.skulls, two of them very interesting
on account of their peculiar shape, one broad and flat, the other narrow
and long. From this mound was also obtained a fine piece of pottery
in good preservation and perfect, excepting a small piece broken from
the rim by the spade. It is different from ariy hitherto found. The
ves~el is of a dark, nearly black color, and seems to bave been burned.
It contair:ed the inevitable spoon of shell from the adjacent stream.
Near the vessel were secured flint implements, such as arrow-points,
scrapers, bunts, knives, &c. The skull was broken in many pieces and
'beyond recovery. The fl.int and shell-spoon on one side have a siliceous,
stony crust. This incrnstation is also on the inside of the earthen vessel.
From the fields in this vicinity were obtained a number of stone implements.

ABORIGINAL REMAINS NEAR NAPLES, ILL.
By

JOHN

G.

HENDERSON,

of Winchester, Ill.

A. number of years ago Dr. Clark Roberts, of Winchester, Ill., had
in his possession some singular pipes, which upon examination proved
to be relics of the mound-builders. This, however, is a rather unfortunate title, as the history of nearly all savage races shows them to have
been mound-builder . The ame locality, by disease,famine, emigration,
or war, may have been depopulated and again repeopled by other race
each of which in its turn may have erected mounds for religious purpose , as sites for temple or dwellings, points of ob ervation or monument over dead heroe . The word mound-builder, therefore, i calculated to lead to error by the implication that the habit of mound-building was peculiar to one prehistoric race, an<l that all the mound of the
great valley of the Mi i , ippi are relics of one lost and forgotten peopl ·
In thi paper th term rnound-bitilder i applied to no particular race r
nati n but to tho e who in anci nt time occupied th Mi i ippi Va11ey.
and tber rected arthwork of any kind.
th bulk f all th ti kI-l wn of the anci nt inhabitant of tbi

lg nkin , w·
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and Dr. Roberts kindly placed them at his disposal, giving all the information he coald relative to them. The relics were obtained from a
mound at Naples, Ill., where several years ago the writer resided and
heard of the :fin<ling of these relics, especially the turtle-pipe. Dr.
RobertR's courtesy <letermined at once a visit to the place in order to
examine carefully the character of the mound, antl to find anything

•

MAP
or

OXYILLE

Iii

EIGHT MIL.E'S OF THE

ILLINOIS VALLEYSCALE

J.
Map . .Fig. 1.

that had been overlooked or thrown aside by the parties who first explored it. Accordingly, in February, 1876, in company with Mr. Merrill, the author visited the spot with the necessary implements for
making a thorough examination. On a sand ridge, about one mile
outheast of Naples and about three-quarters of a mile from the river
.

'
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are :five mounds, represented in the accompanying map, Nos. 1, 2, 3, 4, 5.
The river bed is near the center of the space between the bh1.ffs or
highlands, which are at this place 7 or 8 miles apart.
The following figure shows the relative position of the bluffs, river
bottom, river bed, and sand-ridge on which the mounds ar·e located:
2

a -~

5

Frn. 2. Section of bluffs, &c., on Illinois River.

•

Nos. 2 2 represent the bluffs capped with loess; 3, the river bed, and
5 the sand ridge. This ridge is between a fourth of a mile and half a
mile in width, about 30 feet higher than the level lands on either side,
and runs a little east of north, parallel with the river. · The mounds are
nearly parallel with the ridge. The .one farthest to the north, No. 1 (Fig.
1), is a regular oval, 132 feet long-, 98 feet wide, and about 10 feet high.
It was, no doubt, originally much higher, as it has been plowed over
for years, and the top is composed of sand. Mound No. 2 is the one
from which the pipes and _o ther relics referred to were taken. This one,
and Nos. 3 and 4, are covered with a small growth of hickory and oak
trees. No. 2 is 86 feet in diameter and about 11 feet high. No. 3 is 90
feet in diameter and 11 feet 4 inches high. No. 4 is 66 feet in diameter
and about 4 feet 8 inches high. No. 5 is 50 feet in diameter and 3 teet
6 inches high. Mound No. 3 is composed of very hard ash-colored clay.
No. 2, from which the pipes were taken, is shown in the following outline cut (Fig. 3), which represents its present condition:

Fm. 3. Section of mound near Naples, Ill.

The inclosed pace marked 4 represents the excavation made by
former xplorers. In the present exploration the diameter of the
mound, 86 feet, wa :first obtained and then its height, u ing for this
latter purpose a pirit-level and pole, as represented in the cut, placing
t e 1 vel on the margin of the excavation at a. Its height proving to
about 11 feet and the depth of the old excavation about 7 fe t, 4
£ tr mained in order to reach the original surface. The removal of
a larg amount of fore t leaves that had accumulated in the bole reveal <1 i r the fir t foot or more, soil that had tum bled down from the
w 11 'Of th
xc ation.
xt wa encoun tere<l a stratum abou l "
in thickne , compo eel of clay, black oil, and and, in par, te
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patches, indicated by 2 in the above cut. Below this was a layer of
black soil, in which were found human bones, the head of one fem:ur,
the head and about 6 inches of the upper end of the other, one of the
vertebrIB, both clavicles, ribs, and other bones, but all very much decaye<l. Pieces of the skull were found, but so much decayed that only
the outline was indicated on the earth. The size- of the femur and
other bones refuted the current tradition in the ueighborhood that the
original excavators found bones of giants in this mound. No ashes,
charcoal, or any other indication of fire appeared. There was no altar. .
It seemed to have been simply a burial mound, the body having been
placed on the ground and covered with a layer of black soil.
The first explorers found three pipes and two copper axes, of which
two pipes and one copper ax were secured. The thorough excavation
before mentioned prevented the determination of the exact position of
the bones. The occurrence of the bones of only one individual led to the
conclu~ion that the mound was erected as a memorial over the remains
of a single chieftain or hero.
The relics discovered in mound No. 2 are probably as fine specimens
of carving as have ever been found anywhere belonging to that ancient
people, and they are in no way injured by the action of fire. Three
pipes and two copper axes were found in the mound at a depth of about
15 feet. The following cut represents one of the pipes, intended to resemble the raccoon (Procyon lotor).

FIG. 4. Raccoon pipe, from Naples, IlL

Tbjs raccoon pipe is made of very bard stone, and is polished as smooth
as glass, and every feature of the animal is perfect~ The bars on the
tail, the claws, the position of the fore and hind feet are all correct;
even the markings of the face are properly indicated by lines cut in the
stone. But above all, the artist has caught the very expression of the
animal wliich he was imitating.
Such artistic skill in the manipulation of the hardest and most intractable material into beautiful and graceful forms could only be obtained by long study and patient toil.
H. Mis. 26--44
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One of the most remarkable things about this specimen remains to be
described, for it is not shown in the cut. The native workman, for some
reason, began <.lrilling the hole for the stem at the rear end of the curved
base, so that the nose of tlie animal would befrom the smoker, but, by
accident, the under side of the material chipped out. Too much labor
had been expended on the specimen to throw it away. He therefore
made a neat plug of the same material, stopped up the hole with it,
and then drilled a hole, as is almost invariably the case, in the front end,
so the animal would face the smoker. The right front corner of the
curved base is broke11 off, the fracture beginning at the stem hole, and,
it may be, that this other hole was an attempt to repair the pipe after
it was broken, and that, when the arti.st chipped out the lower side of
the hole, Le gave up the work and plugged up the partially drilled hole.
Whaten~r may have beeu his object this neatly fitted plug is another
proof of the skill of the workman.
The other pipe taken from the same mound is no less perfect. I~ represents the common hard-shell turtle of the American rivers, as shown
in Fig. 5.

FIG. 5. Tur=le pipe, from Naples, ill.

Tbe cut shows but faintly the l>eauty of this specimen-the nostrils,
the head partially drawn back, the consequent fold of skin in the rear
of the skull, the vaddle-like feet, the claws, the tail folded around and
again t the body on the unden;ide of the rear of the shell-all are perfect. In on of the ye-hole i a copper bead representing the eye ball
the other one beincr lo 't.
ro£ or Baird pronounce thi turtle pipe to be made of catlinite.
Th re ha be 11 ome que tion wheth r any articles made of thi ·nbtance ha,e be u found in auy locality of undoubted antiquity· the
hap , howe, r, i preci el:) that of th otb r mound pipes. There i
no uesti n a to he antiquit.y of the pecim n, however.
udg d fr m th figure n p. 4.23, of "Flint Chips ' of a turtle pip
£ untl in h m un of Ohio, by qu,ier and Davi , the N aple pecim n
is far up ri r to tha ne in fidelity to nature. The copper ax, Fig. 10
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a and b, is 8ff inches l<;mg, 3{ wide at the cutting edge, 2 inches wide
at the top, and nine-sixteenths of an inch thick. It is made of pure-,
copper. On one side the salts of the copper have preserved the cloth
that lay against it.• The warp and woof, Fig 10 c, are distinctly marked,
On the other side of the ax are preserved, in the same manner, feathers
over the whole surface. This feather cloth was extensively manufactured
by the Red Indians of two hundred years ago, but is now, like the man·
ufaeture of pottery, to most tribes a lost art.
·
For the manufacture of textile fabrics the aborigines used the inner
bark of the mulberry tree (Morus rubra), cedar (Juniperus Virginiana),
cypress (Taxodium distichum), red elm (slippery elm) ( Ulmus fulva), the
bass-wood (Tilia .Americana), the papaw (.Asimina triloba), and the
· outer bark of the Southern cane (Arundinaria macrosperma). The
Southern Indians used the silk plant (Apocynum canabinurn), while the
California Indians manufactured their textile fabrics of Agave Americana. The natives of North .America also wove the hair of the buffalo,
the wolf, the dog, the brown lynx, ·and Virginia opossum (Didelphys
Virginlanus ).
It is difficult to determine whether the threads on this ax are of bark
or wool, though they seem to be the latter. In the Mitchell mound, in
Madison County, Illinois, specimens of cloth were found of both materials, while the size of the mound, copper implements, and contents
generally, indicated that it was of great antiquity.+ In no one of the
instances, except in the Mitchell mound, is there any trace of feather
cloth. The reverse side of this- copper ax 'is covered with the imprint
of feathers. The body, no doubt, was wrapped in a bark mantle, one
side of which was covered with feathers in the style in which the Indians of the Mississippi Valley manufactured feather cloth.
Out of hundreds of references on the subject tb.e following are selected
as probably throwing some light on the manner in which the tenant of
tllis mound was clothed for his final rest.
Jones' Southern Indians, pp. 84, 85; Hayward's Tennessee, vol. 11, p.
163; Archreologia .Americana, vol. 1, p. 303 ; Bradford's Amer. Antiquitie~ p. 3~
·
Other mound pipes have been found in the vicinity of Naples, and
among th~ number that shown in Fig. 6.
Of this pipe Dr. Charles Rau says : " It is certainly · the finest
mound pipe thus far known. I have handled a hundred times the mound
pipes of the Squier and Davis collection (now in the Blackmore Museum,
Salisbury, England), but none of them equaled the specimen in question. Not having been exposed to the action of fire like the Ohio pipes,
it ha.s suffered no· damage whatever, and is as perfect as on the day
., See Jones' Southern Indians, p. 225; S.S. Lyon, Smithson. Rep., 1870, p. 399; Foster,
Prt:ltistoric Ra~s, p. 223.
t Upon thilil point consult Flint Chips, p. 420; Lap ham's .Antiquities of WiBoonsin, p. 47.
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when it was made." Certainly a relic so highly spoken of by such competent authority justifies all the information relative to it which could
.be obtained.

½
FIG. 6. Eagle pipe, from Naples, Ill.

On the right bank of the Illinois River, about 300 yards below Griggsville Landing, rh:;es a lofty bluff fully 300 feet above the level of the
river. On the summit is a beautiful, oval mound, 150 feet long, 92 feet
wide in the middle, and 25 or 30 feet high. The following outline, Fig.
7, will give an idea of its appearance.
·

Daniel Burns, John W. Windsor, and others, about forty ye·a rs ago,
were engaged in digging a grave on· this mound, when the spade turned
out a tone bowl about 6 inches in diameter aero s the top and about
4 inches deep. Depo ited in the bowl was found the eagle pipe, another
bird pipe, a frog pipe, and a copper gouge about 6 inches ±n length.
This lo ality ha afforded many valuable relics of prehistoric man and
it i a matter of r grct that they did not fall into tlle band of per on
who k ew or appreciat <l. their cientifi.c value.
Ju t uth of the large mound. above de cribed, on the next point ar
·ir ular m und about 30 feet in diamet r and 1 or 12 £, t hi b.
d d, within a radiu of mile from Napl there are at lea t fif
un ·, , ry £ w f whi h have verb n opened.
ftrth £rging1 ription ftheemound ardth artil £un1i.Ii
writt n th mitb nian In ti ution in
c mb r 1 ""
f hem. On the lOthofD cember,Mr.M rrill an l
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the writer, with six laborers began work on mound No. 3 of the·plat. · In
1876, we bad started a trench on the northeast side of the mound, about 2
feet wide, intending to carry it to the center, but the hardness of the material and want of time compelled us to desist. A part of our men were pnt to
work in this trench, and the others began to sink ash~ft about 8 feet square
in the center of the mound. The earth was so hard that it was impossible
to use a spade or shovel except for throwing it out after loosening with the
pick. When within about 18 inches of the original surface a whitish
substance was encountered resembling ashes. This substance was in a
layer several inches thick, about 2 feet wide, and 10 or 12 feet in length
north and south. The workmen in the center of the excavation reached
the red sand of the original surface and then began carefully-to enlarge
the hole to the size of our shaft. Shortly, upon the west side, the 'pick
struck the elbow of a skeleton. The arm, slightly bent, was resting in
a natural position by the side. Carefully removing the earth the whole
length of the skeleton, we found that the bones were those of an aged
.ma~ about 5 feet 8 inches in height. The body had been placed at full
length on a small elevation of sand, the head a little to the west of south,

FIG. 8. Dia~am of mound No. 3, near Naples, Ill.
c, two large, dark, chert nodules. d, circular plate with hand engraved
on it. e, piece of galena. /, circular plate of mica. g, arrow-points and knives. h, copper ax:. i, skeleton of woman \ f). j , skeletons.
a, male skeleton.

b, fema.\e.

both arms in a natural position, resting by his side. · The bones were
greatly decayed. The skull bad been mashed fl.at and broken into a,
great many pieces by the weight of the earth above, so that several
were lost. The porous ends of the leg bones were completely decayed
so that they crumbled to dust on expot:iure to the air. The processes for
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the attachment of ligaments indicate a man of great ·strength, while the
tibias do not show any of the unusual flattening described by Mr. Henry
Gillman, but are of the usual form, and the lower part of tlle humerus
was not perforated in the manner described by the same author. The
skull, from its great thickness, was capable of being restored by gluing
the edges of the fragments together. This skull is represented in Fig. 24,_
a side view, b back; the top, in ci, Fig. 2G. Near this skeleton was another,
lying in the same position as the first. The two bodies were placed side
by side, aml the latter, judging from the delicacy of the bones and teeth
and the thinness of the skull, was that of a woman. In the preceding
cut (Fig. 8) a and b represent the position of these skeletons. From
the appearance of the teeth the woman was in the prime of life. Both
of the bodies were buried in the mound with the flesh upon the bones, as
every bone was found in its proper position. Near the feet of the male
skeleton, at the point marked o in the cut, were found two large nodules
of dark chert resembling the true flint of Europe. One of these was
but slightly chipped, while the other had been split in two near the
middle, and but one half deposited in the mound. This half nodule was
lying face downward, and resting upon it aud the ground was a remarkable specimen, which may be designated a "sun-symbol." It is a white
stone, perfectly round, 12182 inches in diameter, about one-half inch thick
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a sixteenth of an inch in depth, and then the inclosed space was cut down,
or rubbed down, to about half the depth of the outlines. In this manner the hand was sho~n nry distinctly. The edge at the thumb
was resting on the ground, and at the little finger on the top of the
cLert nodule ; thus the hand faced the east, the :fingers pointing toward the south. The mass of superincum bent earth had broken this
disk into several pieces, as there was when buried nothing under the
middle to support it. To the left of this specimen and the nodules of
chert were found a piece of galena weighing about 7¼ pounds, and a circular piece of mica about 14 or 15 inches in diameter and about onehalf inch thick.
Still further to the left, at the points marked g and h in the cut, were
found two copper axes (Fig. 10, a-b, d-e), one weighing 7½ · pounds and
measuring 10¼ inches in length and 4152 in width at the cutting edge.
Fig. 10, o, shows the texture of matting found around ~he copper axes.

0

.1.
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b
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e

FIG. 10. Copper axes and matting, from mound near Naples, 111.

With this ax were found four very fine arrow-heads (Fig. 12); two
; a:fine]y )VOrked spear-head (Fig. 13, a);
knives (Fig. 11 and Fig, 13, b) _
and a very fine chipped ceremonial ornament (Fig. 14, a). The latter
consists of a dark piece of chert, with two wings upon each side. The
base and point are a modified form of the arrow-point.
There was also found a regular mound pipe made of a soft, white stone,
very much decayed (Fig. 14 b.) The articles that were buried with
these two persons are all represented in Figs. n, 12, 13, and 14. .A
little southeast of the heads of these skeletons, at a distance of about
8 or 10 feet, at the point marked i, in Fig·. 8, was found another skeleton in a sitting posture. Judging from the character of the bones and
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skull, this was probab]y a woman. Those bones which extended upward
into the hard dirt are in an excellent state of preservation.

!
a

b

"

~-

FIG. 12 . .Arrow-l1eads. from

FIG. 11. Cl1ippP<l knife, from
monull n1·ar Naples, Ill.

mound near Naples, Ill.

½

½
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Fio. 13.

pear-bead nnd kni,

11,

from mound n('ar ~·aplc , Ill.

Th
in contact wi h the sand were much d cayed. Tbe kull w
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; y t with patience it wa re tored. The boo , botli of the
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skull and other parts of the skeieton, are clean and white-even the
spongy ends of the femora and other bones being perfect.
Resting against the skull of this skeleton, with the point downwards,
was found a :fine wrought bone awl (Fig 15, a). Unfo;tunately the point
was broken off, and it was probably deposited in the mound in the condition in which it was found. The portion recovered was probably
placed in the hand of the person at the time of burial. This awl, together
with five or six others of somewhat similar character found in the same

¼
a

b, full size.

FIG. 14. Pipe and :liaked ornament, from mound near Naples, Dl.

mound, were all made of the metatarsal bones of the elk ( rervus canadensis). The one marked a in Fig 15, is 9/2 inches long, and was, when

b. Hea d of samo ·; full size.

Ill.
perfect, about 10 inche;:s long. The metatarsal bone was split down
through the center and the implement made of one of the halves. It is
FIG. 15. Bone awl, from mountl near Naples

t

FIG. 16. Bone awl, from mound near Naples, TI!.

finely polished and is so well preserved that, with the point restored, it
would be as useful an implement as it was the day jt was manufactured .
.Around the circumference of the lower end are cut twenty-six notches.
The part of the bone selected for these implements and the method of
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their manufacture are shown in Fig. 17, which represents the end of
the metatarsal bone of the elk
found in mound No. 6. A wedge
was driven into the opening at the
end, and the bone split in two along
the middle line~ each half afterward
being converted into an implement
½
by scraping and rubbing. Ten or
FIG. 17. Bone of elk, from mound nfar Naples, Ill. twel\~eofthese large bone awls Were
found in mound No. 1, sticking in the sand around a single skeleton.
One of these is painted red and retains its brilliant color.
A small bone awl, represented in the following cut, half size, was found
in mound No. 15.
•
:
-& ~ ~ _
5

½
FIG. 18. Bone awl, from mound near Naples, Ill.

Lying at right angles to the two skeletons alreAdy described in mound
No. 3 were six or eight others, all with their feet to the west, except one,
which was at ]east 15 inches below the surface sand, stretched out at
full length, with the bead to the north west and feet to the southeast.
No object of any kind was found wtth these skeletons. The bones were
greatly decayed, and the skulls so far gone as to render the fragments
almost worthless for any scientific purposes. The posterior portions bad
been much distorted, probably by the pressure of the earth. The frag·mentaryfrontalof one bone is remarkable fortheheavysnperciliaryridges
and retreating forehead, while another has the bone of the nose almost
perfect, showing the feature to ha,e been ·rnry prominent. The latter
specimen is very sim.i lar in this particular to Fig. 65 in Foster's '' Prehistoric Race ." The comparison of the Dunleith mound skull with the
Neanderthal skull in that figure seems to be very unfair to the former.
By elevating the posterior portion of the fragment until the skull asumes a normal po ition, the difference between it and the Neanderthal
specimen will be found to be very great.
No animal bone or fragments of them were found, and no evideuce
of any funeral fea tor any funeral ceremony in which fire was used.
Mound o. 4 was opened by inking a haft about 8 feet
quare in the center several feet below the original urface.
Nothiug wa found but a few fragmentary human bones
greatly decayed and one :fine, white chert arrow-point, rep. "
re ent din the following figure (half ize):
. Monn cl o. 5 wa opened ut nothing found. The earth/ '
mm und No. 4 wa of th ame character a that in No. 3.
Th
val m und,
. , wa explored in pril, 1 l by
beginning a tr n h at th north nd and carrying it to th
½
origin 1 urf • and through t the outh end. Lateral Fm.10. h rtar·
tr n b
l at mt
. rval , and fr ID the e and th mounilnoar.·
row-b d. f
p D
1 t expl ration wa made by tunu ling. plt: 'm.
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Near the center of the mound a single skeleton was found in a sitting
position, and no objects were about it except a single sea-shell resting in
the earth just over the head, and a number of the bone a,wls already described sticking in the sand around the skeleton. The individual had
been seated upon the sand, these awls stuck around him in a circle, 4 or
5 inches in the sand, and the work of carrying dirt began. When the
mound had been elevated about 6 inches above the head, the shell was
laid on and the work continued. Although the many perfect bone implements found in this moun<l. fully repaid the expense and labor of exploration, some disappointment was felt, since, from the size and beauty
of outline of the mound, we expected some fine discoveries in the way
. of pipes, copper axes, &e. This mound was raised to' ~bout the height
of 6 feet with hard clay, and then, finished with sand. ' The skeleton was
about 10 feet below the surface. The shell, a fine specimen of Pyrula
perver,1:1a with the inner whorls removed, so as to be used for a drinking cup, is represented in the following figure:

FIG. 20. Pyrula drinking-cup, from mound n.ear Naples, Ill.

Mound No. 6, upon the river bank, is the finest in the vicinity. It
is a truncated cone, about 136 feet in diameter at the base, 15 feet high,
and 30 feet across the top. It is perfectly symmetrical, and from the
success in the mounds upon the high ground great hopes were entertained of this, though the anticipations were not realized, yet what
was found and the information we obtained fully paid the expense of
opening the mound. The character of the earth was the same as that
found in mound No. 3, but still much harder. More than once the
workmen bad to take their steel picks to the blacksmith shop and have
them dressed. It was impossible to use the spade or shovel until the
original surface was struck. These mounds were intended as enduring
monuments to the dead, and for that reason were not built of the surface loam, or sand, which would soon be destroyed by washing, but of
clay, and no doubt a part of the workmen engaged in their erPction
were employed in carrying water and pouring it on t1ie mound as the
work progressed. This, with tbe constant tramping, would account for
the hardness of the material. At a depth of 7 or 8 feet, bits of rude pot-
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tery were encountered now and then all the way down to the base of
the mound. None were found of sufficient size to indicate the form of
the vessels, but, as they undoubtedly were made by the people who
built this mound, they were carefully preserved. The material and appearance of these specimens are precisely those of specimens found in
an old aboriginal cemetery on the hank of the river nearly opposite
the mouth of McGee's Creek. (See plat, Fig. 1.) The outer edge of
one pot was ornamented with slight notches made by pressing a stick
or some other object into the soft clay. Judging from the fragment
there was no other ornamentation on this vessel. Upon the inside,
about three-fourths of an inch from the top, at intervals of about 1
inch, holes were made nearly through the vessel, not far enough, how-.
ever, to cause any elevation of the corresponding portion upon the outer
surface, as is the case in another fragment from this mound. The latter
is ornamented with an oblong imprint similar to those in Fig. 22, c.
Another piece from this mound shows a part of some figure traced upon
the surface, but the fragment is too small to determine what it was.
When near the base of this mound the men encountered a skeleton extended at full length with the bead to the southeast. The bones were
so greatly decayed that not even the fragments could be removed.
No moisture having ever penetrated to the base of this mound since
its erection, the condition of these bones, as compared with those from
mound No. 3, was looked upon as an indication of the greater age of the
former. Even the molars were so decayed that they could be crushed
between the finger and thumb. Yet the fallary of such testimony, so
often quoted by explorers, was fully demonstrated by finding in the sand
below the base of this mound a perfect skull. A shaft about 10 feet
square was sunk to the original surface, but, except the scraps of pottery and the skeleton referred to, nothing was found. The surface line
was sharply defined as the mound was made of dark-colored clay, built
on a plain of red sand. Upon encountering this red sand it was decided
to explore the whole base of the mound by tunneling, which was done
thoroughly by one of my men who was a coal-miner. With a little lamp
upon hi8 cap, and with short shovel and pick, he went everywhere in the
sand under the base of the mound, at the same time chipping off from
a foot to 18 inches of the clay roof over bis bead. By so doing it was
found that at intervals of from 6 to 8 feet all over the base of the mound,
for a space of 30 feet in diameter, there were pockets of ashes in the
sand; that is, a hole about 2½ feet wide was scooped out to the depth
of about 8 incbe and filled with a bes. In these ash heaps were
found numerous fragment of bone, many of them split in that peculiar manner practic d by savage man everywhere, for the purpo e of
btaining the marrow. In the e ash bed were al o found abun1ern of
the wild turk y and about half of the skull of a skunk. In the and
n r one of the e a h bed was a human kull alm o t perfect ba nit
fragile. By the ex rci e of great care in handling it wa " wa h
an
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covered with a thin solution of glue. It is :figured below, both side and
back view, also from above, Figs. 24, e and f, and 26, e. There was also
fmrnd a perfect awl or piercing instrument (Fig. 15, b), made of the left
half of the right metatarsal bone of the elk ( Oervus Oanadensis). A part
of the larger end crumbled a little after bringing it to the air. It is 12f2
inches long, and would have been an effective weapon to use in close
combat. From a burial mound in Tennessee Dr. Jones took a' needle,
as he styles it, or piercing implement measuring 14 inches in iength. *
''It had't he states "been fashioned with great care from the tibia of
the American deer, and was probably used for piercing leather." The
larger number of the fragments of bone found in this Na,p les mound
were those of the deer.
Mound No. 7 is within 60 feet of No. 6, on the west. It is now of
an oblong shape, being longest from north to south, but this is due to
the fact that the western half of it has been removed by the washing of
the river. This moun.d was opened in one place to the original surface
but nothing was found at the time, except fragments of bones split in
the same manner as those in mound No. 6. Among these were fragments
of the humerus, tibia, radius, ribs, and vertebra of the deer ( Oervus virginiamts. . The humerus and femur of the wild turkey were found intact,
also two femora of the beaver, the ulna of a large bird not identified,_

!
FIG. 21. Earthen pot, from mound n ear Naples, Ill.

and the ulna of a small foline probably the skunk. All these fragments
were found mixed with ashes and pieces of charcoal, indicating "plainly
that they are the remains of a feast. No fragmentary bones were met
with, and 11othing to indicate cannibalism. Of the other mounds of this
vicinity only one was explored. This was No. 15, which is about 60
feet in diameter and 6 feet high. A shaft about 8 feet square was sunk
("Explorations of lhe Aboriginal Remains of Tennessee. By Joseph Jones ( Smithsonia,i
Cfontributions to Knowledge, vol. xx.n; p. 61.)
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to the original level, developing the fact that it was a burial mound.
The bones were so greatly dt•ca:yed as to render it impossible to preserve
even any fragments of tile skulls. Large numbers of fragments of
pottery were found, but uo whole vessels. The material and many
of the markings resern ble those of specimens, already referred to, from
the old cemetery on the margin of the rirnr, distant about 300 yards.
Ju<lged from the fragments, the majority of the vessels would hold
about 22 gallons each. One, however, was not much larger than the half
of a cocoanut-shell and of ahout the same shape, Fig. 21.

,a

b

(½)

l!)G.

22. Pottery fragments frum mountl n ear :Kaplee, IB.

It is of a dark color, about one-quarter of an inch thick, symmetrically
made, and ornamented with lines about the sixteenth of an inch in depth,
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arranged as to form small lozenges about half an inch in length. The
spaces so ornamented are four in number, large at the top and tapering
to a point at the bottom, ending near the pointed. end of the cup. The
smooth intervening spaces form a four-pointed star, folded over the bottom of the cup, as shown in the cut. The preceding figure represents.
fragments of, pottery from mound No. 15. The pieces a and c are each
ornamented with figures stampecl into the soft clay. One fragment from
mound No. 6 was ornamented with a si~ilar figure; also several fragments from the ancient cemetery above alluded to.
It is difficult to d~termine what was used to make this impression 1
but it. must have been something of vegetable growth, serving as a
natural stamp. From the character of the imprints on the fragment
from mound No. 6, it seems that the stamp was somewhat pliable, as
some of the figures seem distorted. The pottery must have been designedly broken and deposite1l in mound No. 15, as no whole vessels
were found and not enough fragments of any one to restore it. From
a careful examination of fragments from the mounds, as well as those
from the ancient burial-place, it has been possibfo to determine the size
and form of many of them. The most usual size held from 2½ to 3 gallons, and was shaped as in the accompanying cut, restored from fragments found in mound 15.
-·······································

-···-···········

·····-··-··']

.1.
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Fm. 23. Pottery, from mound neitr Naples, Ill.

Fragments from mouud No. 6 measure at the rim, one 9 inches and
another about 6, while those from mound 15 give the following: 10!·
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inches, 10½, 9½, 8¾, ·a nd 6½; and specimens from the ancient burial-place ·
give diameters of 20,141, 12, 9½,8, and5inches, respectively. The beadlike dots around the margin of l!,ig. 23 indicate holes punched from the
inside of the vessel at interv~ls of about three-fourths of an inch, made
with the end of a round stick about the size of a lead-pencil. The dots
upon the outside indicate corresponding elevations made by the point of
the stick being pushed nearly through. This method of ornamentation
was found upon specimens in mounds Nos. 6 and 15, in specimens from
tbe ancient cemetery, and in fragments found on an old village site, 3
miles west of Winchester.
The theory of a uniform typical skull-form for all the nations of the
New World presented b'y Dr. Morton in his great work Orania Americana, so ably seconded by Dr. Nott in Types of Mankind indorsed by
Humboldt, and for a time acquiesced in by Amorican ethnologists, first
challenged by Professor Retzius in 1859,• and again by Dr. Daniel Wilson in 1862,t may now be considered to have been completely overthrown.
It may be safely said tllat examples of all the various forms which the
mania for skull classification has distinguished may be found among
the various tribes of the New World yet living, as well as in crania exhumed from the ancient burial-places of extinct tribes.
Although the material for generalization is yet scanty, the same may
be affirmed of the mound-builders and stone-grave race. The plan heretofore followed in attempting to establish a typical skull-form both for
the modern Indian and the mound-builders is wholly unsatisfactory and
fallacious. Let us assume an experiment exceeding in magnitude anything yet attempted in that,line, for upon the theory adopted, the greater
the number of skulls examined the more the probability that the typical
form ascertained is the correct one; and if we find this e.x:periment open
to great sources of error which we have no means of eliminating, we
may safely conclude that the attempts made upon a much smaller scale
have failed to furnish us any reliable information. Let us take one
thousand skulls, ten skulls from eaGh of one hundred tribes scattered
from Hudson's Bay to Patagonia. We tabulate all the various measurements, lon·gitudinal, parietal, frontal, vertical, &c., and by this means
strive to obtain a typical skull. It may be that not five of the whole
number conform to this type, and it may be that each of these belonged
to one tribe. In attempting thus to establish a typical skull-form for a
hundred tribes we assume a fact which does not exist, viz, that there is
an average uniformity in the skull-forms of the various hundred tribes,
or, in other words, t hat the average variation of skull-forms is the same
in all these tribes. Secondly, we assume that the ten skulls taken repre ent fairly the variations of skull-forms in the particular tribe. This
may be true or it may not. For example, every skull obtained may, by
* Smi thsonian R eport, 1859, p. 264.

t Ibid,

1862, p. 240 et seq.
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accident, belong to the brachycepbalic type, while the skulls of the
tribe may be eqna)ly divided between that form and the dolichocephalic.
With these facts before us examine any table of measurements yet made
of American crania and calculate the chances of error. There are not
in all the public and private collections fifty undoubted mound-builder
skulls, assuming that the builders of the great mounds and earth-works
were a different race from the modern Indian. With a view of _ascertaining the probable number of such skulls in the country, in January,
1880, the author mailed a circuiar letter to a large number of private
individuals and public institutions, about seventy in all, req'uesting answers to two questions :
1st. How many genuine mound-builder skulls are in your collection!
2d. How many that are supposed to be mound-builder skulls!
In a very large majority of the cases the answer to even the second
question was "not one!" while the exception was rare, indeed, where
_persons claimed to be in possession of skulls of the first character.
The four greatest public collections are the Academy of Science, Philadelphia; the Smithsonian 1 nstitution, at Washington; the Peabody Institute, Cambridge ; and the Davenport : Academy of Sc-ience, in Iowa.
In these public collections are many labeled mound-skulls, simply
from the fact that they came from the base of a mound, without any
reference to its size or other articles taken from it. In · estimating
the number of undoubted mound-skulls, those of this.character are excluded. Assuming a difference jn the race who built the great mounds
and earth-works of the Mississippi Valley and the modern Indian, a
skull taken from a mound of this character may belong to the one or
the other. Applying the test suggested in the circular above al1uded
to, which is the best the nature of the subject will admit of, that is, "to
only class as genuine those that are found in connection with other objects that unquestionably belonged to the mound-builders," the number
of genuine mound-builder skulls is reduced by two-thirds.*
Dr. Foster fell into a grave error when he classed as "an.thentic skulls
of the mound-builders" those obtained from low mounds on the banks
of the Des Plaines River, ·of Illinois. These mounds were elevated only
about." 2½ feet above the surrounding plain," and no objects were found
in the mounds which are looked upon as peculiar to the mound-builders.
Yet he classes these skulls as genuine mound-builder remains, figures
some of them in bis work; and in the winter of 1869-1870 presented to
* Dr. J. F. Snyder, a gentleman who bas <levoted a, great deal of thought to thi~
subject, suggests that "this test appears very unsatisfactory, for the difficulty of distinguishing 'objects that unquestionably belonged to the so-called mound-builders'
is necessarily as great as to distinguish thtir crania." The force of this criticism is
admitted; yet if we find a skull at t,he base of a grrat mound, and with it copper
axes, pipes with the peculiar curved base, ar.d such articles
were found by Squier
and Davis in the mounds of Ohio, we may safely assume that the mound was built by
the same race that erected those of similar character tn which similar articles were
found.

as

H. Mis. 26--45

706

PAPERS RELATING TO ANTHROPOLOGY.

the Chicago Academy of Sciences " the generalization as to the former
existence on this continent of an anomalous race, characterized by a
remarkably depressed forehead."*
Judge Force suggests that " Dr. Foster's argument is very good,
but he failed in the first step; he failed to get crania-of the moundbuilders." t
Dr.. E. H. Davis remarked before the American Ethnological Society
in 1859, that "in more than one hundred mounds opened by Mr. Squier
and himself, they had found only one or two skulls in good preservation.":j:
The assumption of the existence of a typical mound-skull implies that
there was one homogeneous race, or tribe, that built all the great mounds
and earth-works everywhere in the Mississippi Valley, or that the mounds
were the work of various tribes, and that the typical skull of each separate
tribe was the typical skull of every other tribe. The first hypothesis is
wholly untenable. The variation in form of these earth-works would
indicate that they are the work of different peoples. The peculiar characteristic of the Ohio works is the great squares and circles nowhere
else found of such magnitude or in such numbers; while that of Wisconsin is in the wonderful animal effigies, spread out like picture-writing
upon a grand scale on the prairies and in the centr~l a.nd southern portions of the vast valley. These works culminated in great teocalli, such
as the great mound at Cahokia and that of Seltzertown, in Mississippi.
I know that it has generally been accepted without much investigation
that the center of this widespread rare was in Ohio, and that the wonderful animal mounds of Wisconsin were the work of the same people, built
probably as a pastime as they went to and returned from the copper
mines on Lake Superior. This is wholly unwarranted by t.be facts.
Mound-building upon the scale of these great earth-works, anywhere
in the Mississippi Valley, was a slow and laborious process. The extensiye earth-works of Ohio were erected by a people who lived on them
and about them. The same may be said of the animal mounds of Wisconsin. The erection of such magnificent works of art, considering the
stage of the civi~ization of the workmen, far beyond the borders of their
territory, where they would never be seen by members of their own
tribe, except by those engaged in commerce or on the war-path, is incredible. The great burial mounds on the banks of the Illinois and
other tributaries of the Mississippi contain the bones of those who lived
in the vicinity, and the wonderful teocalli in the center and south were
erected in the midst of the homes of their builders. The fact that the
mounds of Ohio were first explored, and the result of that exploration
given to the world in a magnificent volume by the Smithsonian Institution, is one of the reasons why that locality has been frequently spoken
* Prehisto1'ic Races, pp. 275,282.
t Indians of Ohio, &c., p. 64.
*Hist.Magazine, vol. III, p. 264.
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of as the great center of the population of the mound-builders. The
fact is, it was a great center of an ancient population. Wisconsin was
another great center of another population, while Southern Missouri was
still another great center of a different population, judging them by the
character of the mounds and the works of art found in them. Tennessee
may be considered as another center of a distinct population; and we
have no reason to believe that one of these was more densely populated
than another.
Having shown that belief in the existence of one uniform, homogeneous race with a common skull-form, all over the Mis~issippi Valley, is

a

0

e

r

Fm. 24. Mound-builders' skulls, from mound near Naples, Ill.

•

wholly untenable, in order to warrant us in still looking for the typical
mound skull we must assume either absolute uniformity of forms belonging to each tribe, or uniformity in variation, and that, from one or
the other of these causes, the typical skull of one tribe was the typical
form of every other. The first of these latter hypotheses, absolute uniformity of skull-form, has never been found existing in a single tribe,
and it would be a miracle to find, not only uniformity in a single tribe
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of these ancient mound people, but that the same uniformity extended
through all the various tribes. Compelled to abandon the idea of a single widespread people for whom we can assign a, typical skull, and compelled to relinquish the idea of absolute uniformity of skull-forms in
numerous tribes, we are driven to the only remaining hypothesis-that
of uniformity in variation in the various tribes ; and I think it can easily

.
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FIG. 25. Crania from mounds near Naples, Ill.

be shown that the probabilities of the existence of such fact are very
slender.
Lieut. W. H. Dall* has perfectly expressed my ideas in regard to variability of skull-forms, ana the difficulties in attempting to establish
typical forms.
This "factor of individual variation" is strikingly illustrated by
the two skulls taken from mound No. 3, at Naples, the one ·a very
bracbycephalic and the other a dolichocephalic skull, undoubtedly of
• On, stLccession in shell-heaps of the .Aleutian Islands, in Contributions to North .A11wrican
Ethnology, vol. 1, pp. 70, 71.
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the same people who built the mounds, as there is not a possibility that
either could have been an intrusive burial. These skulls are shown in
Fig. 24, a and c side views, and b and d back views; and in Fig. 26, a
and C top views.
The vast difference between these two skulls can only be understood
by an examination of them, and no better illustration could he found of
the futility of attempting to establish a typical form for the moundbuilders.
In figure 25, a is the skull of a modern Indian . buried just below the
surface in a mound in the town of Meredosia, 5 miles from Naples, and

b

C

e
FIG. 26. Mound crania, from mounds near Naples, Ill.

is only figured here for comparison with the others. It is a short, wide ·
skull, and admirably corresponds with the ideal Indian skull of Dr.
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Morton. c is a remarkably distorted skull from a low mound on the
bluffs 3 miles west of Winchester. The cut accurately indicates the
side view, but the distortion sideways cannot be shown by a figure.
The top of this l'emarkable specimen is shown in Fig. 26, d.
It is not pretended that this skull belonged to the same people who
built the Naples mounds. Indeed from the decayed condition of the
Naples specimens, protected as they were from moisture, we may safely
say that a skull buried at the same time only 3 feet below the surface
would have completely disappeared. .Any one who has ever made and
tabulated the usual measurements of half a dozen skulls must have been
conscious of the fact that these measurements are as inadequate as
wood-cuts to indicate differences in forms instantly recognized bytbe eye.
For example, exactly the same parietal diameter may exist in a skull
perfectly symmetrical as in one greatly distorted; or again, exactly the
same occipito-frontal circumference may exist in a low, dolichocephalic
skull and a. bracbycephalic one with elevated vertex, or the horizontal
circumference be identical in a round head and a long one. I have
figured three undoubted mound skulls and three more modern ones, and
below furnish a table of the most usual measurements, with but little
expectation that those who read this article will get any clear idea of
the vast difference in some of these skulls, differences which can only
-b e appreciated by examination of the skulls themselves.
To show the great difference in a side view of two skulls, taken from
the same mound, the_outlines of both are given in the same cut, Fig. 27.
_.. -~-The dotted line represents the skull
marked No. 2, and the other outline, skull
No. 1, both from mound No. 3. For the
purpose of still further elucidating the variations in these forms, the following table
of measurements of three of the Naples
mound skulls and one skull of a modern In~
dian is appended, the latter taken ·by me
FIG. 27. Outlines of mound crania.
from near the the surface of a mound in
the town of Meredosia 6 miles north of Naples.
L. D.

P. D.

V.D.

F. D. I.M.A. I.M.L. O.F.A. H. C.

- - - - - -- - - - ~
Modern Indian . . •• • .. . . .. ••••.•••.
M ound-builder (mound No. 6) .•••.
Mound-buil der (mound No. 8) . •••.
Mound-builder (mowid No. 8) .....

6.88
6. 66
6. 05
7.008

5. 58
5. 05
5. 25
5. 05

5. 25
5. 16
5. 16
5.41

4. 75
4. 75
4. 75
5

14. 25
13. 66
14. 16
14.16

5.16
5.16
5.41
5.008

13. 08
13.16
13. 66
14. 008

20. 25
19. 75
19. 66

20.58

Many writers have spoken of the soundness of teeth of the moundbuilders. Dr. T. S. Sozinsky• says: " The dental profession was Ull·
known to the mound-builders, and they had no need for it; for toothache
and all sucn diseases were troubles with which they were but very little
• "The teeth of t h e Mound-Builders." Dental CoBmoB, vol. 20, p. 496.
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acquainted." Dr. Farquharson* mentions the invariable soundness of
• teeth in the remains found in the Davenpo_rt mounds. The fallacy of
drawing general conclusions from insufficient data is well proven by
such statements. ..A few mounds were opened in the vicinity of ~ansas
City, and all the teeth found were sound, and the general statement is
at once made that diseased teeth were unknown to the mound-builders.
Dr. J. J. R. Patrick,
Belleyille, UL, who has bad a fine opportunity for observation, says : " It is the exception to find a s:ound set of
teeth.
The marks of alveolar abscess are common; loss of
molars and bicuspids are frequent, with complete absorption of the sockets." t The writer's observations, which have been limited, accord exactly with those of Dr. Patrick. The lower jaw belonging to skull No.
2_, from mound No. 3, shows an alveolar abscess under the second molar
upon the left side, and loss of all the molars upon the right, with complete absorption of the alveolar processes. The second molar upon the
left was diseased, a cavjty extending entirely through the crown. In
this specimen there was no complete loss of teeth before death, but the
second and third molars upon the right side are badly decayed, and while
Dr. Sozinsky's statement, that ",the dental professi6n was unknown to
the mound-builders," probably was quite correct, yet the owner of these
teeth could vouch for the fact that at least one of their number knew
what it was to have the toothache. ·The teeth of all the specimens found
are wqrn quite flat upon tb.e crowns, and this remark applies to the cuspids and bicuspids of all the specimens found except one. Dr. Patrick,
in the paper above quoted from, says he has . but " two skulls in which
the front teeth lap over each other; in all the other cases the masticating surface of the upper jaw fits perfectly that of the lower, and so with
all the teeth that are not missing. · The incisor teeth do not lap, but impinge on each other at their cutting edges like the molars, and are worn
quite flat, so that when we look along the surface of mastication we perceive that it is almost a perfect plane." This is an exact description of
nearly every specimen from these Naples mounds, there being but a single one (No. 154) in which the incisor teeth are chisel-shaped like those
of our own race. This form of the front teeth is not peculiar to the
mound-builders, but is characteristic of savage races generally. 1'he
disuse of the front teeth for the purpose of severing mouthfuls of food
from the mass, consequent upon the use of the knife and fork, together
with change of food, has materially modified the process of mastication
and the form of the teeth. :j:
From the authorities cited it will be (omtd that the ancient Peruvians

of

* Sm-ithsonian Report, 1874, p. 363.

t Dental Fallacies, a paper read before the Missouri Dental Association by Dr. John
J. R. Patrick, pp. 8, 9.
t Upon the teeth of savage races, see D'Orbigny; L'Hornme ..4.mericain, vol. 1, p. 128;
Flint Chip8, p. 62, note; Morlot, in Smithsonian Report, 1860, pp. 312, 313; IndigP,nous Races, p. 297; Lubbock's Prehistoric Times, p. 538; Bancroft's Native Ra,ces, vol 1,
pp. ·25, 46, 163; Wilson's Prehistoric Man, 2d ed., pp. 454, 455.
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and Egyptians, the primitive men of Denmark and Great Britain were, •
and that modern savage races still are, characterized by this peculiar
form of the front teeth, and from these facts in advance we might have
foretold the form of those of the mound-builders.
Having fully described these mounds and their contents, so far as illiplored, it only remains to offer some general conclusions as to the character and habits of the people who built them. There is no evidence
that the mounds numbered 1, 2, 3, 4, and 5 were built by the same people who erected Nos. 6 and 7; for, except the finding of bone awls similar in form, made from the metatarsal of the elk, there was nothing
common to the two groups. It is true that Nos. 1, 2, 3, and 4 of the first
group, No. 6, and probably 7, of the second, were all burial .mounds,
yet the funeral ceremonies, as indicated by Nos. 3 and 6, were wholly
different. It is clear that one distinguished man of the tribe was buried
in mound No. 3, and that the oth~r persons, twelve or thirteen in number, were sacrificed to go with him to the land of souls. In a circle
around his feet were placed the most valuable of his possessions, under
the belief they would be of use to him; beside him was placed his wife;
near him in a sitting posture his sister or some other near female relative, and at his head half a score of his most trusty attendants. Even
the laborers assisting in the exploration seemed to understand that this
man was the one important personage over whom this monument was
erected. There were no broken or split animal bones, no charcoal, and
nothing else to indicate a funeral feast. With the exception of the single
bone awl, no object was found near any of the skeletons, except at the
feet of the one named; and tlie skeleton of this one, and that of her alluded to as his wife, were deposited on a little hillock of sand, while those
at their heads were apparently laid on and against its ;loping sid<-'s. The
bones and skull indicated a man of great age~ w Lich is confirmed by the
char.acter of the teeth, several of tbem being badly decayed, and in one
place the alv~olar processes completely absorbed. Again, the burial of
the remarkable stone disk with the human hand inscribed upon it, an
object requiring long and patient labor in its manufacture, also points
to the importance of this personage.
As before remarked, the funeral rites practiced by the p~ople who
built mounds Nos. 3 and 6 seem to baYe been wholly different. In the
latter case there is evidence of a great funeral feast upon the flesh of
the deer, the elk, the wild-turkey, the skunk.*
In the use of fire and the careful deposit of the ashes in little pockets .
scooped out of the sand, thefe is no evidence that any of these Napl~
mouud-builders were "an agricultural people." The weapons deposited
with their dead are those used in war and the chase, and are very
*Lawson (Description of N. Carolina, p. 197) says of the skunk: "The Indians love
to at their flesh, which has no manner of ill smell when the adtler is out." Mr.
Comfort, ( mithsonian Report 1871, p. 394) suggests rrlative to the skull of a skunk found
in a mound by him, that it probably was attached to a medicine bag.
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similar to those used by savage races everywhere. The finding of
copper a:x;:es (Fig. 10), too, indicates no .g reat advancement toward civilization, for there are more instances on record of articles of this metal
found in the hands of the Indians than in the mounds. The fact is,
but little copper has ever been found in the mounds, and it is absurd to
contend that the few specimens met with show that the builders of tll~
mounds habitually used copper implements and were the authors of all
the prehistoric mining upon Lake Superior. .A. writer recently remarked
in the Virginia Gazette, that '' the mounds and old grave-yards and camp
ipg grounds of the prehistoric races of our country .b ave been pretty
well ransacked, and so far all the copper relics found in the United
States put together would not weigh b alf a ton." Dr. Charles Rau, the
best authority in matters relating to American archooology, in an admirable paper upon .Ancient Aboriginal 1..'rade in North America,* _says: '' The
use of copper was comparatively limited, arid cannot have exerted any
marked influence on the material development of the natives." Neither
does the fact that some textile fabric was manufactured by these people,
as shown by the specimen adhering to the copper ax found in mound
No. 2, iudicate any advance beyond the aborigines of the New World
at tbe <late of the discornry. Iu a paper on The Textile Fabrics of the
Ancient InhabUants of the Missi8sippi Valley, read before the .American
Association at Boston last year, the author showed conclusively from
historical.sources that textile fabrics of some character were manufactured by the aborigines from the lakes to the Gµlf at the period of first
contact with civilized man, and that many of these fabrics (Fig. 10, c),
especially those made by the village Indians of the Lo\\-·er Mississippi, ·
surpassed in quality any specimens yet taken from the mounds.
Fragments of bone, teeth, and born from the mounds, the faithful
_representation of animals left us in the pipes of the mound-builders, and
the immense animal mounds haYe enabled us partially to reconstruct
the fauna of the period of the builders of the mounds. .A. careful examination of recorded facts enables us to present the following list:
Mastodon.(')-Shown in sculptured ·pipes from Davenport mounds,
and upon a tablet from ·a mound in same Yiciuity. 1 Represented in
immense bas-relief upon prairies of Wisconsin. A tooth was found in
stratum overlapping- a mound in Missouri. 2
Rujfalo.-ProfesE-or Sualer 3 says that the buffalo was not here in the
time of the mournl-builtlers, but the spinous processes of this animal
have been found in a mound in ,Dakota. 4 It is represented iu the
animal mounds of Wisconsin,5 and the teeth of the buffalo have been
• Smith1.<onian Report, 1872, p. 350.
Proceedings Davenport Academy of Science, Vol. XI, Plate II.
2
Eighth Annual Report Peabody Museum, p. 45.
3
Amer. Naturalist, vol. 4, p. 159.
4
Smithsonian Report, 1871, p. 394.
6
Lapharn's Antiquities of Wisconsin, p. 69, and Plate XL V, No. 1.
1
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found in the drift of Maine. 1 It is singular, however, that this animal
is not represented in the sculptured mound pipes, yet the same remark
applies to the moose, the porcupine, the rabbit, the skunk, and other
animals, a part of which are known to have been familiar to the builders
of some of the mounds.
Moose.-Perforated teeth from mound on Saint Clair River, Michigan. 2
Elk.-Boue implements from mounds of Ohio, 3 and from mounds
Nos. 1, 3, 6, and 15, Naples, Ill. The head of the elk is also faithfully represented in a sculptured pipe from Ohio mound. 4 Skull of elk
found by Sid-!ley S. Lyon in a mound in Union County, Kentucky. 5
.Deer.-Bones found by Prof. F. W. Putnam in a mound on the Wabash River, Indiana. 6 Bones found by the writer in mounds Nos. 6
and 7, Naples, Ill. Awls made from bone of deer found by Sidney
S. Lyon in Union County, Kentucky. 7 Horn found in a mound at
the, same place. 8
Bear.-Fragment (head) from sculptured pipe found in Ohio mounds.9
Drilled teeth from same mounds. 10 Drilled teeth and radius from Illinois
mound. 11 Bones found by Prof. F. W. Putnam in a mound on the Wabash, lndiana. 12
Woif.-Sculptured pipes from Ohio mounds. 13 Drilled teeth from
same mounds. 14 Skull of prairie wolf in mound in Dakota. 15
Dog.-Skull from mound in Illinois. 16
Panther.-Fragment of pipe from Ohio mound, 17 also a pipe fromDave'nport mound. 18 Teeth found in a mound in Kentucky. 19
Wildcat.-Sculptured in Ohio pipes, 20 and drilled teeth from same
mounds. 21
Amer. Naturalist, vol. 1, p. 268, note, and Vol., 6, p. 98, note.
~sixth Annual Report, Peabody Museum, p. 17.
3 Squier and Davis, Ancient Monuments, p. 220, Fig. 119.
4 Squier and Davis, Ancient Monuments, p. 257, Fig. 161.
6 Smithsonian Report, 1870, p. 395.
6Foster's Prehistoric Races, pp. 137,138.
7 Smithsonian Report, 1870, p. 395.
8 Ibid, p. 403,
9 Squier and D avis, Ancient Monuments, tfc., p. 271. Fig. 189; Flint Chips, p. 430
Fig. 69.
10 Squier and Davis, Ancient Monuments, p. 234, Fig. 131.
11 Second Annnal Report Peabody Museum, pp. 15, 16.
12 Foster's Prehistoric .Races, p. 137.
Represented in the animal mounds of WisconsinLapham's Antiquities of Wisconsin, pp. 65, 70 and Plate XLV, No. 4; Squier and Da.
vis AncientMonuments, p. 130, and Pl. XL III, No. 8.
13 Squier and Davis, .Ancient Monuments, p. 271, Fig. 190; Flint Chips, p. 431, Fig. 74.
14
Squier and Davis, AncientMonuments, p. 234, Fig. 131.
16 Smithsonian Re,port, 1871. p. 394.
16 econd Annual Report, Peabody .Museum, p. 16.
17 quier and Davis, Ancient Monunients, p. 257, Fig. 160.
18
Proceedings Davenport .cl.cad. of Science, vol. 1, Pl. IV, No. 11.
19 mithsonian Report, 1870, p. 403.
20
quier and Davis, Ancient Monuments, p. 257, Figs. 158, 159, 160.
11
Id., p. 234, Fig. 131; .Flint Chips, pp. 452, 480.
1
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Raccoon.-Fragment of pipe from Ohio mound 1 and pipe from mound
No. ~ Naples, Ill. (Ante, p. -, Fig.-.)
Opossum.-Bones found by Pr9f. Putnam in~ J?Ound on the Wabash
River, Indiana.2
Beaver.-Three sculptured pipes from Ohio mounds. 3 :bones found
in mound No. 7, Naples, Ill. Skull found in mound in Dakota. 4
Muskrat.-Skull in mound in Dakota. 5
Otter.-Fragment of pipe from Ohio mound.6
Mink.-Either this animal or the weasel, which is very similar in
form, is represented in an animal mound of Wisconsin.7 Some of the
animal forms represented in mounds are easily recognized, while others
are hard to determine. For example, Squier and Davis say of one: "It
human figure." 8
may·have been intended to represent a bird, a bow and arrow, or the
Skunk.-Fragment of skull from mound No. 6, Naples, Ill .. (Ante., p.
-), and skull found in mound in Dakota. 9
Squirrel.-Mound pipe from Ohio.10 From the marking on the side it
may be that this specimen was intended to represent the flying squirrel,

Pteromys volucella.
·
Gopher (Spermophilus Franklini) Sabine.-Ohio mound pipe. 11 Several
species of this family are so nearly allied that it is not certain which
was intended to be represented.
Mana-t ee.-Seven sculptured pipes from Ohio mounds. 12
Walrus.-Pipe from Vhio mound. 13
/
Alligator.-Drilled teeth found in Ohio. 14
Turtle.-Pipe from Ohio mound. 15 Pipe from mound No. 2, Naples,
Ill. (Ante, p. -, Fig 5.) Bones found in mound on the Wabash River,
Indiana, by Prof. F. W. Putnam. 16 Represented in animal mounds of
Wisconsin. 17
1 Flint

Chips, p. 430, Fig. 68.
Foster's Prehisto1·ic Races, p. 137.
3
Squier and Davis, Ancient Monuments, p. 257, Fig. 155; Flint Chips, p. 428, Fig. 63.
4 Smithso,nian Report, 1871, p. 392.
6 Smithsonian Report, 1871, p. 394.
6 Squier and Davis, Ancient Monuments, p. 257, Fig. 156.
7 Lapham's Antiquities of Wisconsin, Plate XXIX.
8 Squier and Davis, Ancient Monurnents, p. 130.
11 Smithsonian Report, 1871, p. 394.
1
Flint Chips, 428, Fig. 62. •
11
Squier and Davis, Ancient Monuments, Fig. 157; Flint Chips, p. 428,Fig. 61.
12
Squier and Davis, Ancient Monuments, pp. 251, 252; Figs. 153, 154; Flint Chips, p.
429, Figs. 65, 66.
13
Squier and Davis, Ancient Monuments, p. 271, Fig. 192; Flint Chips, p. 430, Fig. 67.
14
Squier and Davis, Ancient Monuments, p. 282, Fig. 197.
16 Flint Chips, p. 423, Fig. 43.
16 Foster's Prehistoric Races, p. 137.
• 17 Lapham's Antiquities of Wisconsin.
2
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Frog.-Sculptured :figure in mound pipe of Davenport collection,1 and
pipe fa,ken from mound No. 8, at Naples, Ill.
_ Toad,.:_Sculptured :figure in mound pipes of Ohio. 2
Serpent.-Ooiled around sculptured pipes from Ohio mounds.3 Represented in• an immense earthwork, Adams County, Ohio,4 and in the
animal mounds of Wisconsin. 5
Rattlesnake.-Oarved on Ohio pipes ;6 carved :figure found in Ohio
mound, 7 and :figures carved on shells found in mounds of Tennessee. 8
Lizards.-Rep:resented in animal mounds of Wisconsin. 9
Sliells.-Many marine species have been exhumed from the mounds.
·rhe cassis,fulgur perversus of Lamark, the oliva, marginella, and natica,
and probably strombus found in mounds of Ohio. 10 Splendid specimen
of a fulgur perversus taken from mound No. 1, Naples, Ill. Largepumbers of these have been found in mounds near the mouth of the Illinois
River by the Hon. William McAdams, many of which were exhibited
by him at the Boston meeting of the American Association. Shells of
the common mussel were found by the writer at the base of mound No.
3, Naples, Ill. Great numbers of beads made from the species marginella,
oliva, and natica have been found in the mounds. 11 Of fluviatile species
the mounds of Chio have furnished unio ellipticus, rectus, verrucosus, and
ovatus, "all existing at the present time in the neighboring streams.'n2
Bald eagle.-Sculptnred pipe from mound No. 8, near Naples, Ill. 13
Eagle. 14
Hawk.-Sculptured pipes from mounds of Ohio. 15
Owl.-Tbree species, viz: "Great owl, horned owl, and the little owl''
are recognized in the scultpured pipes from the Ohio mounds. 16
Turkey buzzard ( Garthartes aura).-Sculptured pipe from mounds of
Ohio. 17

Wild turkey.-Bones found by the writer in mounds Nos. -6 and 7,
Naples, Ill.
1

Proceedings Dooenport Academy of Science, vol. 1, p. 118, and Plate IV, Pig. 5.
Squier and Davis, Ancient Monuments, p. 268, Pigs. 1~3, 184, 185.
3
Squier and Davis, Ancient .Monuments, pp. 248, 268, Pigs. 143, 186.
•Id., p. 96, Plate XXXV.
6 Lapham's Antiquities of Wisconsin, pp. 37, 38.
6 Squier and Davis, .Ancient Monurnents, &c., p. 268.
1 Id., p. 276.
8
Fifth Annual Report Peabody Museum, pp. 17, 18, and Id., vol. 2, p. 89.
9 Lapham's Antiquities of Wisconsin.
10
Squier and Davis, Ancient Monuments, p. 2 3; Poster's Prehistoric Races, pp. 234, 235.
11
Squier and Davis, Ancient Monuments, p. 233.
12
Squier and Davis, Ancient Monuments, p. 284.
13
Squi r and Davis, Ancient Monu,ments, p. 259.
14
quier and Davis, Ancient Monuments, p. 70.
16
quier and Davis, Ancil;nt Monuments, p. 259, and Fig. 165; Flint Chips, p. 428,
Fig. 60.
16
quier and Davis, Ancient Monuments, p. ~9; Flint Chips, p. 427, l!'ig. 57.
17
Squier aou Davis, p. 260, and Fig. 171; Flint Chips, p. 427, Fig. 58.
i
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Prairie hen (cupidonia cupido), ,. Linn).-Sculptured pipe from Ohio
mound. 1
Also, pipe from Davenport mound, Iowa. 2
Quail (Ortyx virginianus).-Sculptured mound pipe from Ohio. 3
Toucan.-Sculptured pipes from Ohio mounds. 4
Parroquet.-Sculptured pipe from Ohio mound. 5
Cedar bird, (A.mpelis cedrorum).-Sculptured pipes from Ohio mound.6
Swallow.-Sculptured pipes from Ohio mound. 7
Night heron.-Sculptured pipe from Ohio mound.8
Wood duck (A.ix sponsa).-Head sculptured upo~ Ohio mound pipe. 9
Prof. C. W. Butler, comparative anatomist, Champaign, Ill., very
kindly identified for me the bones found in the Naples mounds.
From the foregoing list it may easily be surmised that all the animals found in the Valley of the Mississippi 11pon the ad vent of the
white race were familiar to- the builders of mounds, also possibly some
whose habitat was far distant, such as the mastodon and walrus of the
nortl\ or the manatee, the toucan and tropical shells of the.south.
From the "finds" in the Naples mounds we can plainly see that considerable commerce was carried on by their builders, as we here find a
shell from the coast of Florida, obsidian from Mexico, lead ore from
Wisconsin, copper from Lake Superior, and mica from the Allegbanies.
It was once contended that the great age of the mounds was shown by
the fact that they had never been found upon the latest or lowest river
terraces. This statement has been disproved, however, as in more than
one instance in the west they have been found upon the lowest terrace.
The largest mound explored at Naples is in the low-lands upon the very
brink of the river. Man naturally selects elevated positions for burial
sites. Mounds of observation wodld be built upon the highest points,
while other mounds, whether for houses, temples, or for whatever purpose they might be built, would as a rule be pfaced beyond the rea-ch
of overflows. These suggestions sufficiently account for the usual absence of these ancient works upon the low-lands along the rivers.
· This locality is also rich in finely-worked stone implements. None,
however, have come from the mounds, but some of the finest articles
· of chert were found a few feet below the surface at the foot of the
bluff upon which the eagle-pipe mound is situated. . Below this about
•

Flint Chips, p. 425; Fig. 51.
Proceedings, Davenport .Academy of Science, vol. 1, Plate IV, No. 14.
3 Flint chips, p. 425, Fig. 50.
4 Squier and Davis, .Ancient Monuments, pp. 260, 266, Figs. 169, 178; Flint Chips, p.
426, Figs 53, 56.
6 Squier and Davis, .Ancient Monuments, p. 265, and Fjg, 172.
6 Squier and Davis, .Ancient Monuments: p. 265, and Figs.173, 174; Flint Chips, p. 424,
Fig. 48.
7 Squier and Davis, .Ancient Monuments, p. 260, and Fjg, 167; Flint chips, p. 424, Fig.
47.
8 Squier and Davis, .Ancient Monuments, p. 259, Fig. 164; Flint Chips, p. 425, Fig. 52.
9 Squier and Davjs, .Ancient Monuments, p. 260 and Fig. 168.
1
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two miles was the ancient quarry from which the chert was taken to
manufacture knives, arrow-heads, and spear-heads. At the base of the
Burlington limestone bluff are found hundreds of fragments of chert
implements, broken and cast away by the workmen, amidst thousands
of chips. The material was obtained from the nodules in the limestone
and worked on the spot, but whether by the ancient mound folk or the
more modern Indian ther~ is nothing to indicate. In an old book called
the Navigator, the writer, Patrick Kennedy, who passed up the Illinois River in the year 1773, says "The Peories wintering-ground is

a.

. 1- •

b

C

Fm. 28. European objects from mounds.

48 miles from the Mississippi.
Pierre Island is some distance above, near which, from a_ hill on the western side, the Indians
procure a fleohe or arrow-stone, with which they make their gun flints
and point their arrows." On an old map, furnished to Governor Edwards in 1812 by John Hoy, a Frenchman is found a creek marked
Pierre a la Fleche. In a letter to the SecretdfY of War, May, 1812, Governor Edwards called this creek the Arrowstone. It is now known as
Flint Creek. The French no doubt derived the name from the Indians,
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and that Pierre a la Fleche was a translation of the equivalent Algonkin. With these facts as a starting-point, the writer found the" workshop," which probably had been the Rcene of busy, labor for centuries.
Upon the banks of the river at Naples are the burying-grounds of the
modern Indian, in which have been found many stone implements intermingled with civilized manufactures, such as beads, knfres, crosses of ;
silver, and other articles indicating traffic with the French during,
probably, the latter part of the seventeenth and the first half of the
eighteenth centuries. Some of these articles are shown in Fig. 28.
The above are all in the private collection of Richard H. Keener, esq.,
of Naples, Ill., who first gave the writer information relative to the
former exploration ()f mounds in the vicinity. The pottery exhumed
from this ancient cemetery shows that it was the common burial-place of
the race that built at least a part of the mounds, while the abov,,e and
similar articles of French manufacture show that the same place was
used as a burial site by the modern Indian. The same reason that
prompted these ancient races to select this locality as the resting-place
of the dead caused our own people to locate their cemetery within a few
hundred yards of the ancient one and µpon the same ridge, just as the
modern city occupies the ancient village site, and the high ways of travel
follow the ancient trails, the bones of races, separated by thousands of
years, in time mingle together and molder into common dust !

o ·

~ -

FIG. 29. Pictographs on slab from rock-shelters near Naples, TII.

Though not immediately conp.ected with this subject, yet possibly the
work of the same race who built the Naples mounds, attention is
called to foot-prints and other marks on a limestone sl~b found in a
rock-shelter ou the east side of the Illinois River, about 10 miles below
Eagle-pipe mound. This slab originally formed ·a projecting shelf in the
rock-shelter, but is now broken off and stands on its edge at the opening
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of the shelter.* From the preceding cut, Fig. 29, it will be seen that there
is a remarkable similarity between the tracks and other markings upon
this rock and tl1oseoftheBarnesvilleandNewark ''track-rocks" of Ohio,
as figured in the Ohio Centennial Report, pp. 91, 92, 9::3, 95, and pp. 58 and
59 of the Journal of the .Anthropological Institute of New York.
Mr. J. H. Salisburyt maintains, ~, that tbe ancient bird-track character belonged to the mound-b11ilders is evident from the fa.ct that it is
. found among their works constructed of soil on a large scale. One of
these bird-track mounds occurs in the center of the large circular inclosure near Newark, Ohio, now standing in the Licking County Fair
Grounds." On the lowlands, half a mile south of this rock-shelter,
are sixteen mounds, in a straight line, running a lit.tie east of north, and
directly toward the rock-shelter. These mounds are all about 2½ feet
high and about 25 feet in diameter. Nothing has been found in them.
Those toward the south are composed largely of slabs of Burlington
limestone obtained from the neighboring bluff, while those toward the
north are composed wholly of earth. Another similar row of mounds is
found in Scott County.
In conclusion, I will a<ld, the dividing line between the moundbuilders and the modern Indian-that fa, the Indians of the Mississippi
Valley of t,wo hundred years ago, and especially those inhabiting the
lower part of that great valley, is not so distinct as is generally supposed. It is almost the universal opinion of those who have made the
subject a study that the mound,builders were not the ancestors of the
red Indian, but, on the contrary, were a distinct race, much further
advanced in civilization, and that by choice or pr~ssure of barbarous
tribes from the north they abandoned their homes, or that they were
exterminated by war, famine, disease, or domestic dissensions. Fully
imbued with this idea, the writer began the study of the relics of
thit'nameless race, but in the end has been compelled to abandon this
received opinion and to conclude that the mound-builders were the ancestors of the southern tribes. There is no distinctive feature, whether
physical or anatomical, whether in art or custom, that would stand the
test of criticism as peculiar to that ancient race. If the comparison is
made between the earthworks, implements, copper ornaments, pottery,
and other relics of the mound-builders and the works and character of the
modern Indian, with a straw bat on bis bead, a Mackinaw blanket and
calico shirt about llis shoulders, skinning animals with a steel knife of
yankee manufacture, cooking his food in an iron pot from the same
source, and all the manhood that was ever in him crushed out l,y :firewater and contact with the worst elements of civilization and fear of a
dominant race, then, indeed, the line is distinct and well marked; but
if instead of the modern Indian we substitute the red man, who lived
• A plaster ca.st of this track-rock was presented to the Smithsonian Museum in 1878.
t Centennial Report, p. 96.
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in the yalley of the :Mississippi two or three hundred years ago, as descrilJecl by the chrouiclers of De Soto's expedition, or by the followers
of Loyola, who, carrying the cross through prairie and desert an~ wilderness, ever had au eye open and a pen ready to reeorcl the character, customs, habit~, and superstitions of the strange race about them, then the
line of demarkation fades away, if it does not entirely disappear. Here
we find mound-builders, fort-builders, manufacturers of stone implements, pottery, bark-cloth, feather-cloth, ornaments-in short, a race of
men dependent on their own resources for supplying their wants of every
nature, physical or mental.
A dying race-a race crushed out by the struggle of nations for room
in the world, with no human heart to appreciate and no historian to
record its wrongs, its own virtues lost, aud to its vices added the vices
of civilization, is not a fit subject for the scientist, but rather for the
moralist.

THE GLIDWELL MOUND, FRANKLIN COUNTY, INDIA:RA.
BY DR.

G.

,v.

HOMSHER,

of Fairfield, Ind.

This mound is two miles sou th of the village of Fairfield, Franklin
County, Indiana, and is situated upon a very high hill, or bluff, and on
the East Fork of the White Water River. It faces the river on the
east side, almost opposite the mouth of Wolf Cfeek. To the south and
east of the hill is Templeton's Creek, both creeks emptying into the
White Water. On the south side and at the foot of the hill are two
very fine springs which never run dry.
From the water's edge of the river to the summit of the hill is 796
feet. Surroundi:cg the hill, facing the river and Templeton's Creek are
.five terraces, commencing at a ravine on the north side of the hill, passing across the west side, thence around the south side, about two-thirds
of the distance. Time and constant washing have obliterated them
beyond that point.
These terraces originally were from 30 to 50 feet wide, but at the
present time they measure, commencing at the base of the hill, the
first, 32 feet in width; the second, third, and fourth, 24 feet in width;
and the :fifth, 48 feet in width. The distance from the water's edge to
the first terrace is 300 feet; from the first to the second is 64 feet; from
the second to· the third, 80 feet; from the third to the fourth, 104 feet;
from the fourth to the fifth, 80 feet; and from the fifth to the summit
of the hill is 168 feet. On the west side (where these measurements
were taken) the bank facing the river is almost perpendicular. It is
almost impossible for one to climb the hill from the fifth terrace to the
summit on the west side, or that side facing the river. These terraces
are also broader on that side and are the least washed, in fact, there are
no gullies cut down through the hill or terraces. Large oak, maple, elm,
hickory, iron-wood, beech, and gum trees arc growing all over them.
H. Mis. 2G--4G

722

PAPERS RELATING TO ANTHROPOLOGY.

From the summit of this hill one has a grand view of the valley extending
north about 7 miles, and can see the locations of ot,her mounds that dot
tbe hill-tops an<l second terraces of this beautiful and prodnctirn yalley,
:aml U10se along "Wolf Creek and other tributariPs that empty into the
White Water.

'

·I
I

i

I
I

I

l

I
f

I
f

I
I
I

I
I
I

I
I
I
I
I

l
l

I
I
I
l

.A.-Tho Glidwell Mouucl, Franklin Co., Ind.

Tb Rev. J.P. :iiracLeau, of Ilamilton, Ohio, claimed the e so-called
terrace: to be lan<l-:lille , but n_t;kuowle<lges those , urroun<liug the
fortifi<·<l mouncl on the Templeton hill to be the work of the moundbuilder ·. ...Tow, 1he terraces urrouuding the fortified mound on Tern-
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pleton's hill are :five in number, the same as that of the Glidwell mound;
their width ranges from 24 to 30 feet. The distance from one to another
is from 60 to 120 feet. Again, it is not likely that three terraces surrounding the same hill would measure the same in width and run
parallel with each other from one side to another, and be land-slides. ,
Such, it will be noticed, is the case with the second, third, and fourth of
those surrounding the Glidwell hill.
Furthermore, no land-slide has been found across any of the hills or
bluffs, along the White Water, without a break at least every hundred
or two hundred feet. But such is not the case in any of the above-mentioned :five terraces, which measure from 700 to 900 feet in length, without a break or gully, and they are sufficiently wide to drive two roadwagons side by side from one end to the other. The similarity of the
two fortified mounds is almost complete. The measurements of the
length of the terraces and the height from the water's edge of the

Fie. 1.-Copper bracelet from Glidwell Mound.

Templeton hill w_as not taken, but the Templeton hill is much higher
than tlrn Glidwell hill, and commands a :fine view of the White Water
south · to Brookville, where the East and West Forks unite into one
stream .
The :first time the writer Yisited the Glidwell mound was in April,
1871. It was then 15 feet lligh and 60 feet in diameter. Mr. T. L.
Dickerson assisted in taking these measurements.
1'lie composition of the mound is of :fine brick or comp:1ct clay, which has been brought from Wolf Creek,
almost three-quarters of a mile from the mouth of thecreek and one mile from the summit of the hill or
mound. This mound was covered with flat, shelly
limestone, one overlapping another, similar to shingles
Fm. 2.-Copper ring upon a roof.
Over this was a deposit of loam varying
from Glidwell Mou nd · from 1¼ to 3 feet.
On the west side are still standing
two iron-wood trees about 13 inches in diameter, also a large maple. On-
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the north side, about one-third the ·distance up the mound is a large
maple 2¼ feet in diameter. On the east side am large beech, maple, and
iron-wood trees. At the edge of the mound and on the south side js a
stump of a large maple, very much decayed. There are five distinct
strata (see vertical section): No. 2 is 5 feet thick and of eompact clay;
No. 3 js It feet thick and. is composed of ashes and clay; No. 4 is 8
inches, and consists of ashes and coal; No. 5 is 2-z feet thick, and made
of burnt clay; No. 6 is 2i feet deep, and composed of clay and burnt
stones. Between the strata Nos. 4 and 5 were three hearths made of
sand and limestone, one in the center, oue iu the northeast, and the
third in the northwest part of the mound. (See foregoing sketch, A.)
In June, 1879, in company with Mr. T. L. Dickerson and Thomas Glidwell, the writer sunk a shaft 12 feet deep into the center, and jn tbe
course of the work removed one skeleton
with several fragments of pottery and
one :flue copper bracelet (Fig. 1). The
copper ha<l been pounded iuto a thin
sheet and then rolled. A similar one,
but smaller, was found some time afterwards by Mrs. A. Crist in the same
mound, and is now in Mr. A. W. Butler's
collection (Fig. 2). The above-mentioned skeleton was 6 feet 3 inches below the slabs or rock covering (base
section, center figure, head to the east.)
In July, 1880, the write1· visite<l the
mound in company with Mr. 0. W.

FIG. 3.-Bone ~wl from Glidwell Mound.

F10. 4.-Arrow point from Glidwell Mound.

Ru , and commeuc <la trench 5 feet wide in the southeast side, about
5 t, from the ba e (ba ·e section, dotted line), and trenched to the
c ·ut r. When withiu 3 feet of center shaft we came upon and re-
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moved a sku11, which wad 5 feet from the top of the mound and 3 feet
below the rock covering. But, strange to say, no other part of the
skeleton could be found, or any marks of decayed bones. After the
De_n ter shaft was reached it was sunk 2 feet deeper, and trenched back
to the place of beginning. In the -process six skeletons were removed
in a very good state of preservation, two with heads to the east; one to
the south; one to the north; one to the southeast; one to the northeast.
Over one skeleton, whose head pointed to the east, were laid two others
(see base section), the head of one to the south, of the other to the north.
With this group were found one bone bod.kin or needle (Fig. 3); two
arrow-points (Fig. 4); several
pieces of animal bones, with a
few fragments of pottery (Fig. 5).
In August, 1880, in company
with Mr. J. E. Snider, the_writer
continued his investigation by
commencing a trench on the west
:--ide. about 4 feet from the base
(base section, dotted lines), and
trenched to the center shaft, removing four skeletons. Three of
tllese lay with their heads to the
east; one with the head to the
south, or rather a little to the
FIG. 5.-Pottery from Gliclwel! Monn<l.
SOUtbeast(see base plan Of Sketch
A). ·with tl1e group 11f three ,, ere fouud several pieces of pottery, one

Fm. 6.-1 'r.rnt disk from Glidwell Mound.
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burnt disk (Fig. 6), one pendant, etchings on one ~i<le, diago~rnl lines on
reverse (Fig. 7). The six skeletons removed with .Mr. H,u::;e's assistance

FIG. 7.-Pendant from Glidwell Mound.

were 6 feet 9 inches below the rock covering. The four removed with the
aid of l\fr. J. E. Snider were 5½ feet below the rock
protectiou, near the enter of the mound.
May 10, 1881, the Rev. C. W. Hargett and Mr. E.
Osborn helped to open a trench 6 feet wide on the
south side of the mound, and 2 feet below the surface
surrounding the mound (see base plan of first sketch
A,-dotted lines), and continued to the center shaft.
At this time were removed four skeletons. With
the second skeleton, under the lower jaw, were found
two beads (Fig. 8) made of the unfo shell, svlit deer
or elk bones (Fig. 9), and a few
chips of flint, or chert. The first
skeleton was 4 feet below the rock
protection; the second 4 feet 7 i11ches; the third 6 feet 5 inches; the
fourth, near the center, was 6 feet
10 inches below the protection.
August 23, 1881,, by the assist- FIG. 8.-Bead from GI'd
1 •
ance of the Rev. 0. W. Hargett, well Mound.
Lewis Mullien, antl William Hippartl, an infant skl'leton wa found 7 feet below the rock covering, and a
little north of the center hearth, iu a direct- line "·irh
the northeast antl no;thwest hearths. (See base ection.) Over this skeleton had been placed two larg~
fl.at stone . The bones were very much decayed, so
F1G. o.-Chntcbip from much so that there could be remo,e<l only a few fragGlidwen Mound.
m nts of the skull. The skeleton measured in length
3 feet 11 i11che.'. ~ ornament of any kind were founcl with this skeleton. It lay witll the bead to the east. To the east of the keleton, a
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small stoue hearth was discovered, made of small round stones, principally ,i-;andstone. August 29, 1881, Mr. A. W. Butler and Rev. D. R.
Moore commenced near the center and trenched to the west side, following the old trench made by the writer and Mr. J. E. Snider. In doing
so they removed three skeletons or parts, one lying with the bead to the
north, o~ne northwest, and o:pe northeast. (See base section.)
September 5, 1881, with the aid of Mr. A. W. Butler, digging was.
commenced again at the place where Mr. Butler and Moore left off...

Fm. 10.-Slate "gorget" from Glidwell Mound.

and continued to the north and east; two skeletons were removed:.
one with the head to the northeast, one with the head to the east, and
one overlapping across the middle the one whose head pointed to the·
east. A fine gorget (Fig. 10), about one-fourth of a large celt, some;
fragments of pottery, and animal bones were found.
September 12, 1881, the same party again visited this mound and'.
continued investigations. Two skeletons were removed, one with the1
head to the north, one with the head to the east. (See base section.) A.
stone hearth was fouud in the northwest part of the mound. This hearth
was made of small bowlders. A little north of the covering of the infant.
was removed a skeleton of an adult, yrotected similarly to that of the.
infant, the head pointing to the south. The skeletons removed by Mr ..
Butler and tlrn writer were from 5½ to~ feet below the rock covering~
The fragme11ts of pottery removed from this mound bore, no ornamental
etchings ·or moldings upon tli"ern . They were unglazed, both externally
and internally, aud were made of fine quartz sand or pulverized quartz,.
pulverized shell, and fine, compact clay. The bone bodkin is evidently·
made from the l>o11e of the deer. rrl.ie on1y parts of the above-named
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skeletons which could be recovered were the crania, and they badly decayed. In fact only one was removed in such a condition that it could
be put together, and tlia.t one is <leposited in the museum of the Brook.
ville Natural Historical Society. The prominent features of that are an
exceedingly narrow forehead, receding, with an extremely broad occiput,
zygomatic arch large and prominent, inferior maxillary large and massive.
I find the characteristics mentioned by Mr. Gillman (Smithsonian Report, 187 5) in about four-fifths of the humeri and tibias removed from
this mound, but in the several parts of the skull no perforation as spoken
of by the above-named gentleman.
The dotted lines show that part of the mound that has been removed.
All that outside of these lines bas been reserved for future investigations.

REMAINS ON WHITE WATER RIVER, INDIANA.
By

GEORGE

W.

HOMSHER,

l\I. D., of Fairfield, Ind.

Themounds, worlrnhopR, cemeteries, block-l10usesand camping grounds
herein described are located on the East Fork of White Water River,
in a portion of Brookville, Springfield, Bath, and Blooming Grove Townships, and in all parts of Fairfield Township, Frank1in County, Indiana;
in all of Harmony, with a portion of Center and Liberty Townships, in
Union County; and also, in portion of Jackson and Jennings Townships,
of Fayette County.
The East Fork of White Water Ri,eris a beautiful stream, whose head
waters originate iu the uortheat,t part of Wayne County, Indiana, flowing in a southern <lirection through Wayne, Union, and Franklin Counties, to a point near the center of Brookville Township, just south of
the town of Brookville, where it joins the West Fork. These united
form the White Water which runs in a south and east course across the
southern part of the township until it crosses the southern boundary
line near the southeast corner, thence south and west until it empties into
the Ohio River near Lawrenceburg. Both branches and their tributaries are 11oted for the richness of the soil, as well as for the great number of mounds, workshops, cemeteries, &c., that are distributed upon
their upper and lower terraces from their sources to their mouths. 1n
touching upon the location of the str uctnres, &c., refereuce will be made
to the townsilips and sectious. 1\.ml in tbi' report the rauge, as wt'll a.the urvey and description of euch stn1Ctm e js g iYen. Tl.Jus by the ai<l
of the map all tlie ancient structur<'s ru:-iy be vi~ited without any difficulty whateYcr.
In a paper r ad before tlle B rook.Yillc Na1 mal Ilistorical Society, the
writer touched npon the mourn.hi, "·ork ,J10ps, ccmeterie , &c., of a portion of Brookdlle, Springfield, Bat11, and Fairfield 'Town bip , of Frankliu Uounty. The society appointed a committee to prepare a complete
map of the county1 locate each structure, and give a description thereof.
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As this committee has not made a report, in this communication will be
presented the latest survey, which includes the ·townships mentioned
abo-ve. The distance from Brookville to mound No. 80, the most north€rn here described, is· 16 miles. The townships of Liberty, Center, and
Union, of Union County, have been onlypart.ially investigated. Several
tumuli are said to exist within these tqwnships, but the exact location
is not known. Just east of Brookville is a very high hill, whose headland juts out to the river, and from the apex of this hill, one looking
south has a grand view of the White Water below the junction of the
two rivers, and of a few of its tributaries, for several miles. To the west
and northwest, up the beautiful valley of the West Fork, the eye becomes tired with tqe picturesque landscape of the whole valley, whose
second and third terraces are dotted o'er with ancient earth works, both
single and in groups. Again, looking north, up the East :F:ork, we behold another enchanting scene, whose lofty bills hug close the clear
waters from either side as it winds its way through the fertile valley
and along its course.*
The writer bas spent many pleasant hours investigating the last resting places and other structures of a people who once spent their time
here in :fishing and hunting, and in the cultivation of the cereals upon
which they partly subsisted.
Moun.ct No. 2 is.in Sec. 5., T. 9 N., R. 2 W., near the southwest corner
of the southwest quarter section, almost directly opposite the bridge
t11at spans the river at the base of the bill, on the west side of the river,
an<l. between two ravines, one on the north and the other on the south
side of the bill. · This is known as the Templeton's Fortified Mound,
an account of which was given by Edgar Quick in the Smithsonian Report for 1879, and by Dr. Rufus Hayman in the Geological Report of
Franklin County, Indiana, of 1869. The Doctor's report is, to some extent, incorrect, so far as tlie description of the work is concerned. This
mound is on the top of a very high hill, not less than 375 or 400 feet high.
It is built on a plateau, back from the apex of the hill at least 500 yards,
and partly surrounded by a semi-circular wall on the east side and a ditch
on the west. The semi -circle extends across the plateau from the ravine
on the nort.h side to the ravine on the south side. This semi-circular wall
is very distinct, measuring, in some places, 3 feet in height. The ditch .
on the inside of the wan was formed by the removal of the dirt to construct the wall. It measures, in some places, from 2 to 2¼ feet in depth.
If there was a wall of any description on the west side it has been obliterated. About 250 yards on the west side is a very wide ditch, from
9 to 10 feet, symmetrical from one end to the other, and about 3 to 4 feet
* Mr. C. C. Royce, on his wap showing the cessions of land by Indian tribes to the
United States, in the annual report of the Bureau of Ethnology for 1879-1880, lays
down the junction of the East and West Forks just south of Connersville, and about
midway of the lines of the old boundary line and the 12-miles purchase. This is a
mistake. The two forks unite within the territory known as the Wayne purchase.
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deep. In it and on its banks are growing some very large trees. Surrounding the hill are five terraces, commencing some distance up the
ravine on the side of the hill facing the north, thence passing around
the hill facing the south, extending some distance up the ravine on the
south side of the hill. These t·e rraces vary in width from 20 to 40 feet,
and from one to another as you ascend the hill the distance is 50 to 75
feet. The length of those terraces also varies from 600 to 800 yards.
The outlines and formation are defaced but little, only a few gullies
having cut their way through them to mar their symmetry. The whole
hill is covered by a very heavy forest, and trees are growing upon the
terraces and hillside that will measure from 4 to 4½ feet in diameter; in
fact, this bill in outline is similar to the Glidwell Fortified Mound, with
the same number of graded ways or terraces. The construction of these
graded ways, with semi-circular walls and ditch, js conclusive evidence
that this hill, at one time, was an ancient fortification. The original
height of this mound, by measurement of the several strata, is 10 feet,
and the diameter at base 40 feet. It is composed of brick clay, ashes,
and charcoal. The mound has been badly mutilated by curiosity seekers; skeletons have been thrown out promiscuou::sly and broken, which
no doubt with a little care could llave been removed intact. Mr.
James Rucker, who took great interest in the study of archreology, iuformed the writer, in regard to the positions in which the subjects were
laid in this mound, that they were placed promiscuously throughout th t
portion of the mound which has been mutilated, and all within the clay
forming the base stratum. He himself removed several, but not knowing how to treat them properly, they were broken into fragments in his
efforts to preserve them, and, deeming them of no value, he threw them
out with the dirt among the rubbish.
A portion of the mound still remajns undisturbed. This will afford an
opportunity perhaps to secure a portion of the remaining objects which
have been entombed therein. From this mouud there is a good view of
the uplands between the two forks of the White Water, also mounds 1,.
3, 4, 5, 6, and 12 can be seen.
Number 3 is on the same side of the river, about one-half mile north,.
and located in Sec. 4, T. 9 N., R. 2 W., midway of the west part of the
northwest quarter section 4, on Mr. George Templeton's farm. Thi&
mound is a little more than half way up the bill, in the center of a depression about the sllape of a horseshoe. AboYe, below, and on each
side of the depression it has about the ame angle of descent as that of
other parts of the hill. This i the only mound the writer has ever seen
built mid way of a hill.
Number 4 is in the northea ·t corner of the southeast quarter Sec. 9,
T. 9 N., R. 2 W., on Mr. Jeff. Logan':; farm, on the second terrace formation. Originally it was about 6 feet high, with a base diameter of 50
feet; but it ha been under annual cultivation for about forty year ,
which ha almo t obliterated it. A. few more years will Jevel 1t with
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the surrounding earth. As to whether bones of any description have·
ever been found in this mound during the process of tilling or otherwiseno information can bA obtained. Mr. J a,mes Rucker, when living, secured
a great many arrow-points, axes, &c., from the field in which this mound
is located.
Number 5 is in T. 9 N., ~- 2 W., near the southwest corner of the·
southwest quarter section 2, on Mr. James Logan's farm, and on the highest terrace formation, on the west side of small creek that runs through
the farm and empties into the south fork of Templeton's Creek at
Locks Chapel. This mound iR 4 feet high, 30 feet in diameter at thebase, and is composed of :fine brick clay. From this mound, looking to
the east, one can see mound No. 6 in the northeast corner of the southeast quarter Sec. 1, T. 0 N., R. 2 W., which is also on one of Mr. ;James
Logan's farms, on the highest terrace formation. 'l'his mound is 4 feet
high, with a base diameter of 40 feet, and is composed of brick clay.
Number 7 is in T. 9 N., R. 1 W., Sec. 6, midway between the east and
west quarter section lines, of the southeast quarter, and only a few rods
from the north quarter section line. The height is 4½ feet, the diameter
at the base 30 feet, and it is composed of brick clay.
Number 8 is in T. 9 N., R. 1 W., Sec. 5J near the northwest corner of
the northwest quarter section, close to the Billingsville and Springfield
pike. The :field in which this tumulus stands joins the pike, and is
known as the mound :field. The height of the structure is 6½ feet, the
diameter at the base 50 feet, and it is composed of brick clay.
Number 9 is in Sec. 35, T. 10 N., R. 2 W., in the southwest corner of
the northeast quarter, on the north side of the south fork of Templeton's Creek, on the highest terrace formation, and on Mr. Mark Mullien's farm. The height is 5 feet, the diameter at the base, 45 feet, and
the composition compact clay.
Number 10 is in the same section, northeast of No. 9 but a few rods,
on the same farm. The composition is compact clay.
Number 11 is a circle, in Sec·. 25, '.r. 10 N., R. 2 W., midway between
the north and the south quarter-section lines of the northeast quarter,
and 10 rods from the west quarter-section line, on the side of the south
fork of Templeton's Creek, and on Mr. Henry Fry's farm. This circle is 80
feet in diameter and 242½ feet in circumference. The embankment forming the circle is 2½ feet high. On this embankment are hickory trees
from 3 to 3½ feet in diameter. Within the circle or embankment there
is not a tree, but outside of it on every side are heavy woods. This
circle, like others examined, was constructed for protection to the dwelling, and not for an arena in which, or around which, were performed
various ceremonies. Probably it was not constructed for a protectior:.
during a war among the tribes ; but after the erection of the dwelling the
savages dug this circle just inside of their building, so that in case of
rain the water would be carried off and not run within, thus securing to
the occupant a dry and comfortable floor. Otherwise, t,h e ground

a
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within being tramped down, would be lower than that outside, and,
when it rained, the water would run within the wigwam and make a
wet and disagreeal>le floor. Their conceptions were acute to all the
comforts of life, for we see in all their we>rk comfort and protection so
far as it was in their power to secure and apply that which surrounded
them.
Number 12 is in Sec. 33, T. 10 N., R. 2 W., on the east side of the
river, midway between the west and east quarter-section lines of the
southeast quarter, and near the north line of the same quarter. This
is the noted Glidewell mound,* which is not only a fortified mound, but
was also used for burial purposes. No doubt it has also been used as
an observatory or signal mound, from the fact that from the top there
·is a grand view of the valley and uplands of Wolf Creek. Looking
south and southwest, west, and north, can be distinguished mounds 2,
3, 4, 13, 14, 15, 16, 18, 19, 20, 25, 26, 27, 28, 29, 49, 50, 41, 42 ; workshops
57, 58, 59, 60, 61, 63; cemeteries 64, 65; camping grounds 70, 73, 75;
stone graves 54, 55. A fire burning upon this mound could plainly be
· seen at all these points, and perhaps at others were it not for the intervention of a heavy forest that has grown up since these mounds were
constructed. They are all in a.line with this mound, and a few of them
can be located from the Templeton Fortified Mound No. 2 ; perhaps all
could be were it not for the same intervention.
Number 13 is in Sec. 33, T. 10 N., R. 2 W., midway between the east
and west quarter-section lines of the northwest quarter and 40 rods from
the north line, on the west side of the river. It occupies a very prominent ridge that projects out to a small creek on the north side that
empties into the river on Mr. .Alex. Johnston's farm and second terrace
formation. This mound is 8 feet high with a base diameter of 40 feet.
On top of this structure is a very large ~aple tree. From this summit,
and only thence, are to be seen mounds 51, 52.
Number 14 is in Sec. 32, T.10 N., R. 2 W., in the northeast corner of
the northeast quarter of the section, on the highest terrace formation, also
on Mr. Johnston's farm, better known as the Hall farm. This mound is
5½ feet high, with a base diameter of 46 feet. The composition is compact clay.
Number 15 is in Sec. 5, T. 9 N., R. 2 W., midway between the north
and south quarter-section 1ines of the northwest quarter of the section,
and 6 rods from the west line, on the highest terrace formation, on the
west side of Berris's Creek, on l\fr. Obas. Conrad's farm, and in plain
view of the Glidwell mound No. 12. This mound is 4 feet high, with
a base diameter of 35 feet and composed of compact clay.
~umber 16 is in Sec. 32, T.10 N., R. 2 W., near the corner of the southwe t quarter, in the highest terrace formation, north of Wolf Creek and
" This mound is folly cle cribed in the preceding article, with drawings, giving
vertical and horizontal s ction , and howiog position of keleton exhumed, &c.
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east of a small creek called Monday Branch, on Mr. Phil. Snider's farm.
The hill or headland on which this mound is built projects out to this
small stream called Monday Branch. The tumulus is 8 feet high, with
a base diameter of 60 feet, and composed of compact clay, coal, and ashes.
l!.,ive distinct strata were encountered, varying from 7 to 20 inches in
thickness. No bones of any description were found, nor ornaments or
fragments of pottery, in fact nothing that would go to show that it had
been used for burial purposes. It was simply a signal mound. Taking
the location and surroundings into consideration a better site could not
be found on the East Fork of White Water River, one that commands as
large a scope of coun~ry as this, of both uplands and valley. To the
east,-west, north, and south, the hill towers above a majority of the surrounding forest, with nothing to obstruct the grand view that is presented
to the eye from all points of the compass. One hundred and fifty yards
northeast of the mound is an excellent spring of never-failing water.
From this mound can be distinguished mounds 12, 14, 15, 17, 18, 19, 20,
27, 28, 34, 35, 36, 37, 38, 39, 40, 41, 42, 43, 45, 46, 47, 48, 50, 53, 76, stone
gra,Te 55, workshops 57, 59, 60, 62.
Number 17 is in Sec. 13, T. 12 N., R. 13 E., 20 rods from the boundary
line, midway between the north and south section lines, and on the south
side of a small branch that empties into Monday Branch, second terrace
formation, on Mr. Jacob Master's farm. This mound is oblong, 75 feet
long, 5 feet high, and 35 feet in diameter at the center. It is simply a
heap of fine compact clay; no ashes or charcoal were discovered in trenching it both ways longitudinally and diagonally. It could not have been
used as a signal mound, for it is in the hollow of a small ravine, and
only to be seen from No. 16.
Number 18 is in Sec. 31, T. 10 N., R. 2 W., midway of the north part
of the section, 10 rods from north section line, and near the township
line that divides Fairfield and Blooming Grove, on the former boundary
line that divided the Territory of Ohio and Indiana. ('' This line was
established at Greenville, Ohio, treaty in 1795,") and it is also in that
territory known as the" Twelve-mile purchase." The mound is on the
farm of Mr. Jacob Master, sr., and bas been under annual cultivation
for the past forty years. Mr. A. Buckley, who settled this farm, informed
the writer that when he cleared the timber from th~ field in which the
m<?und is located, it was then 9 feet high, and surrounded by an embankment, with a deep ditch, evidently from which the material was taken
to build the mound and embankment. At the present date the ditch is
obliterated, and but a faint ridge marks the outline of the embankments.
The remaining part of the mound is 2 feet high, with a base diameter of
45 feet. From this field a great many fine arrows, axes, celts, pestles, &c.,
have been picked up. In trenching the remaining port.ion only burnt
clay, ashes, and charcoal were encountered. No bones of any description, ornaments, or fragments of pottery were seen. So far back as the
time that this field was brought under cultivation, Mr. Herrall has no
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recollection of ever vlowing up so much a.s a fragment of a human skeleton, nor has the present owner ever observed anything of the kind; therefore this mound also must have been constructed for a signal station.
Number 19 is in Sec. 20, T. 10 N., R. 2 ·w., in the southwest corner of
the southwest quarter, on the highest terrace formatiom, and on Mr.
Wilson Jones's farm. This mound, hke No. 18, has been under cultivation for a great many years, which has diminished its size considerably,
so that at the present time it ouly measures 4 feet in height, and as to
the diameter of these cultivated mounds it is impossible to obtain anything accurate. In treuching no signs of fire occurred. It is simply a
heap of compact clay.
Number20is in Sec.29, T. lON., R.2W.,aboutin the centerofthenortheast quarter. It occupies the highest terrace formation on Mr. Jno.
Kelley's farm, south of the Blooming Grove and Fairfield road, due east
from Mr. Kelley's house about 30 rods, and very near the line of bis
.and Mrs. George Miller's farm, just at the apex of the hill that juts up
to the ravine running along the base of the hill on the north side. This
mound, says Mr. Kelley, was originally 8 feet hjgh, with a base diameter of 50 feet, but with the plow aud scraper he leveled it down, so
,t hat he could cultivate over it, which he has continued to do for the
past twenty years. At thP- present date it measures 2 feet and 3 inches
in height. The port.ion levelled down was similar in the strata to the
remaiuing portion of the mound. Around this was a ditch and circular wall or embankment, the wall originally was 2 feet high, with the
ditch upon the inside. But in leveling it the ditch was :filled and the
circular embankment. destroyed in several places. This circular wall
measured 225 feet. In the process of leveling was found a :fine copper
_g orget, wbich was used to mend a broken shovel-handle. The shovel
was purchased and the articie removed in a mutilated condition. In
trenching the remaining portion of the mound the writer found one fine
leaf-shaped spear-point in the debris of a8hes and charcoal, being some-what burnt. From this mound can be distinguished mounds 34, 36, 37,
38, 39, 40, 41, 42, 43, 46, 47, 48, 49, 50, 12, 19, 25, in the autumn when the
forest is divested of its foliage. No doubt, at one time, judging from
the several locations of these mounds, no forest intervened between
them.
•
Number 21 is in Sec. 9, T. 12 N., R. 13 E., in the southeast corner of
the southwest quarter of the section, second terrace formation of Duck
Creek, and on Mrs. Wilson's fa.rm. The height is 6 feet, base diameter,
36 feet, and the composition, compact clay.
Number 22 is in Sec. 4, T. 12 N., R. 13 E., in the southeast quarter of
the section, 60 rods from the north line and 40 from the east line. It
i located on Mr. J. Hay's farm, and on the west side of the Blooming
Grove and Connersville pike, south side of Duck Creek, near where the
pike bridge spans the creek. This is also in the second terrace formation of the creek. Its height is 8 feet, base diameter, 48 feet, and
•compo ition, brick clay.

PAPERS RELATING TO ANTHROPOLOGY.

735

Number 23 is in Sec. 34, T. 13 N., R. 13 E., in the southeast corner
of the northeast quarter of the section, on Mr. Milton Trusler's farm,
due west of his residence about 20 rods. This mound has been cultivated for several years, long enough almost to obliterate it. It is somewhat difficult to distinguish it from the surrounding surface.
Number 24 is in Sec. 33, T. 13 N., R. 13 E., in the southeast corner of
the northeast quarter of the section, near the east line, on Mr. J.
Backhouse's farm, and but a few rods from the Blooming Grove and
:Connersville pike, on the east si<l.e. The height is 7 feet, a,nd base di.a.meter 60 feet. This mound also has been under cultivation for several
sears; perhaps originally it was 10 feet high. It is composed of brick
day.
Number 25 is in Sec. 17, T. 10 N., R. 2 vY., near the west quarter
section of the southeast quarter, and north of the county line 40 rods.
It stands on the second terrace formation that juts out between two
small branches or creeks that empty into the river, about 15 rods southwest of the residence of Mr. Jas. Herrall. The tumulus originally was
about 5 or
feet high, with a base diameter of 20 feet, but at the pres-Ont time it measures only 3 feet 9 inches. The diminished height is
-owing to annual cultivation. Upon being trenched, several fragments
of calcined boue, one spear-point, a small gorget, but no pottery or
fragments of pottery were found. The remaining portion is composed
-0f four titrata of ashes, charcoal; and clay. The fragments of bones,
r.elics, were found in the base or .first stratum.
Number 26 is in Sec.16, T. 10 N., R. 2 W., in the northeast corner of
the northwest quarter section, on the ·second terrace formation of the
irh?er, north side of Bloyd's Creek, between the creek and road, due
11orth of Mr. Orlando Campbell's residence 2 rods. The creek during
the freshet of June 14, 1882, cut into it about 4 feet. This is ~ low, fiat
mound, only 2 f-eet high, with a base diameter of 46 feet, and that of the
.apex 40. In trenching, no bones or relics of any description were seen.
Tbe mound is composed of fine sand, and covered by a Yery thin stratum .
of brick clay. This is the only moun<l. of this description known along
the valley or in the territory under investigation. If this was a residence mound, as some would term it, we should find several such mounds
grouped together. If this is to be construed as a <·amping ground or
village site, taking the location and surroundings into consideration, the
.selection was poor and does not correspond with the better judgment
exercise<l. by these people in the selection of the sites of their other
tumuli. Some contend that these were constructed for the site of the
-c hief's wigwam or building, so as to afford him a better view over his
subjects or village, but such arguments are not convincing. The notion
that a low, fiat mound, only 2 feet high, afforded a much better view is
preposterous, when within 40 feet of the mound we come upon the third
terrace formation 5 feet higher than the mound itself, affording a far
better view and over three times the amount of territory. The mound
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shows no action of fire, and no remaius of auy description were found
within it. It coulcl not have been a resident mound, a burial mound, or
a sacrificial mound. In either case fragments of some kind would have
remained to tell its story.
Number 27 is in Sec. 8, T.10 N., H,. 2 W., in the northwest corner of.the
southeast quarter section, on the highest terrace formation, at the apex
of the hill, and on the north side of Bloyd's Creek. East of the mound,
about 100 yards, is a small ravine, fed by springs. The tumulus is 7
feet lligh, with a base diameter of 48 feet. It had been explored to
some extent about a year before the work of 1880, and the parties
who sunk the pit in the center found, while so doing, a part of a
pendant and a small celt, also, a few bones, ulna, radius, tibia,
and a portion of the spinal column, but no · fragments of the cranium. They, like a· great many other curiosity hunters, placed
no value on these bones, but threw them out among the_brush. The
exploration herein described commenced with a trench on the nortll side,
1 foot below the base, which ran longitudinally through the mound.
An unfinished gorget was found, one corner of which having lain in the
fire bad become calcined to some extent. This ornament and the "finds.,
of the other parties are made of striped slate. This mound will be folly
explored in the near future as opportunity offers, being only 1¼ miles
northwest of the village of Fairfield. The construction of this mound
is different from tha~ of any other of the numerous mounds explored.
No distinct strata occur but patches of ashes and charcoal are interspersed throughout the mound. There have been seven hearths, and
the fires kept burning there were intense, for the clay beneath each is
burnt to a brick, red and hard, also giving evidence that the fires ha,e
been extinguished at different times, and cornred over to be rebuilt in
another place. The construction of this mound is similar to that on
Shaw's Point, on Manatee River, Florida, described by Mr. S. F. Walker.
In its use, however, it was entirely different, for no charred animal
bones occur, nor were the bones removed by the first explorers in any
way burnt. From this mound can be distinguished mounds 12, 28, 34,
36, 37, 38, 39, 40, 41, 42, 43, 46, 47, 48, 49, 50, 76, stone grave 55, workshops 57, 58, 59, 61, 62, G3, cemeteries 64, 65. From off this mound an
enchanting scene is presented to the observer in whatever direction he
may choose to turn, with the exception of the west. No doubt tu.is
would be as beautiful as that to the north, east, or south, were it not for
a dense woods that obstructs the view. You have not only a plain view
of the valley, but also of the uplands as far as the eye can reach to the
ea t. A fire built upon this mound at any time and in any season of
the year, could be plainly seen at all the mounds, &c., specified in the
figures given above. We are justified, therefore, in terming this strncture not only a burial mound but an observatory, or signal mound as
well.
Number 2 i in Sec. 5, T. 10 N., R. 2 W., on the highe t terrace for-
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mation on Mr. Charles Snider's farm, about 50 yards from the apex of a ·
very prominent bill which is on the south side of Elie's Creek, and back
from the river on its west side about 80 rods from the mouth of Elie's
Creek. The highest is 4½ feet, and the base diameter, 35 feet: From
the field in which this mound is located, and the one due west, many
finely made perforators, arrow-points, spear-points, celts, &c., have
been picl~ed up from time to time. Mr. }.iilton Trusler and Mr. Elmer
Sheppard have in their cabinets some very beautiful specimens from
this locality. In the· trenching no bones or ornaments of any description were recovered, but, as usual, the tumulus proved to be a stratified
moun<l, which also may be classified as a signal mound. From this and
only this one can be seen mounds 23, 24, 29, 30, 31, 32, 33.
·
Number 29 is in Sec. 5, T. 10 N., R. 2 W., in the southeast quarter of
tbe section, about the same distance from the east and north section
lines. It stands on the .south si<le .of Elie's Creek and the west si<le of
the river, about 50 yards from the creek and river, on the secon<l terrace
formation, Oil Mr. Chas. Snider's farm. The height is 3½ feet, the diameter 22 feet. It is composed of sand overlaid with a thin stratum of
briek clay. Mr. Snider, in cultivating over this tuumulus has at several
times plowe<l up .h uman bones, but they would crumble as quick as
exposc<l. to tlie atmosphere. In trenching, the writer met with the same
trouble of crumbling to dust on expo.sure. So far as 'learned, no relics
have been found iu this mound by any one. Several have dug into it,
tbu~ marring the symmetry, and in the course of five or six years there
will he nothing left to mark its location, which is the case with a great
mauy of these ancient monuments along this valley.
Number 30 is in Sec. 24, in the southwest corner of the northeaRt
quarter section, T. 13 N.,, R. 13 E., on Dr. A. C. Fostlick's farm, and on
the east side of a small creekthat empties into Elie's Creek . . It occupies the 1Jigllest terrace formation of Elie's Creek. 'Ihe height is 8 feet
aml the diameter at the base, !!8 feet. This mound has a pit sunk in
the ceuter al>out 5 feet square, coucerning which nothing is known. The
moun<l is composecl of compact clay stratified.
Nurnlwr 31 is in Sec. 14, T. 13 N., R. 13 E., Fayette County, in the
southwest corner of the no~theast quarter section, on Mr. John Dungan's farm. It stands op. the 11orth side of the same creek as No. 30,
northwest of Mr. Dungan's residence about 150 yards. This mound is
7½feet high and 46 feet in base diameter. It has been partly explored
by some oue who commenced a trench on the west side 5 feet wide~ and
dug to the center of the mound. 1'he sides of this trench reveal the
composition throughout. The mound. stratified and composed of brick
clay. From the iield in which t1Jis mound is located several species of
aboriginal han<li work have been picked up.
Number ;j2 is in Sec. 14, T. 13 N., R. 13 E., in the northwest corner
of the nort1Jea:::;t quarter, about 20 yards from the north sectio;._ line and
75 yards from the west qliarter-S('ctiou line. It stands in the center of
H. Mis. !!G--47
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a fine maple grove, on Mr. Asbury- Henson's farm. The height is 11
feet, and the base diameter 57 feet. This mound, like No. 30J has a pit
sunk in the center. Fifty yards to the northwest of the mound is a
large circular pit, from which, no doubt, the material used in the construction was taken. On the mound are three large maple trees, and
on mound 31 are two maple and. a beech tree. The material is compact
clay.
Number 33 is in Sec. 25, T. 11 N., R. 2 W., in the southeast corner of
the northwest quarter section, in Union County, northwest of Roseburgh
500 yards. It stands on the east side of Hannah's Creek, about 400
· yards distant, and on second terrace formation, on Mr. Hayworth's farm.
This mound is 15 feet high, with a base diameter of 65 feet, and is considered the la.rgest mound in Union County. Hiding ornr it with a
horse or pounding on the apex produces a hollow sound. The supposition among the villagers is that it is not solid. No doubt this is a sepulchral mound.
Number 34 is in Sec. 3, T. 10 N., R. 2 W., about midway, near the east
section line of the northeast quarter section, on the east side of Hannah's Creek, and on the highest terrace formation. It is located on Mr.
Andy Sutton's farm, northwest of Santaannahsburg a little over a
half mile, and on the west side of the road that runs from the burg
across to Hannah's Creek, and 300 yards a little northwest of Mr. Sutton's resi<lence. This mound is 14½ feet in height, with base diameter
of 60 feet, unexplored.
Number 35 is in Sec. 33, T. 11 N., R. 2 W., in the southeast corner of
the northeast quarter-section, on the highest terrace formation of the
r~ver, 40 rods from the east section line, and 75 or 80 yards from the
south quarter-section line. It is on the north side of the road and about
150 yar<ls north of Mrs. Hughes's residence, on Mr. J as. Wilson's farm.
The height is 4 feet, base diameter 38 feet; the material is brick clay.
Number 36 is in Sec. 34, T. 11 N., R. 2 W., on the line that divides the
northwest and southwest quarters, and 60 yards from the .west section
line, on Mr. Israel Martin's farm. It stands on the highest terrace formation of the river, east of Mrs. Hughes's residence about 100 yanls.
The height is
feet, and the base diameter 38 feet. This mound has
been trenched from the west side -to the center, and Mr. Geo. Hughes,
who lives in close proximity, states that there have been taken from this .
monnd several nice copper and striped slate ornaments, and human
remains, in a very good state of preserYation. Like a great many
others who destroy these ancient tumuli, however, merely to satisfy a
morbid curio ity, placing no value upon these old and partly decomposed
bon s, "be threw aside" that which the student as well as the scienti ·t Yalue as highly as the relics fouud with them: Thus it is, in every
community, a class of people exist, to place hinderances in the way
of inYe tigators.
umber 37 i in Sec. 34, T. 11 N., H. 2 W., about half way between
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the east and west quarter section lines of the northwest quarter, and 10
rods from north section line. It is located on the highest terrace formation of the river, on Mrs. Lewis Ilugh's f~rm. Its height is 4½ feet,
and base diameter 35 feet. It is unexplored.
Number 38 is in Sec. 3, T. 10 N., R. 2 W., in the northwest corner of
the northwest quarter, about equal distance from the north and west
section lines, on the highest terrace formation of Ilannah's Ureek, and
on .M:r. Jerry Sample's farm. · The height is 4 feet, and the base diameter 28 feet. It is unexplored.
Number 39 is in Sec.3, T.10 N., R. 2 W., in the southwest corner of the
northwest quarter, about equal distance from ~he west section line and
south quarter-section line. It stands on a very prominent hill that juts
out to Hannah's Creek, where it and Dubois Creek join. From this
mound can be distinguished Nos. 36, 37, 38, 40, 41, 27, 2:3, workshops
GO, 62.
Number 40 is in Sec. 4, T. 10 N., R. 2 W., in the northeast corner of
the southeast quarter, about 10 rods from the east section line, and 12
rods from north line of the quarter, on the highest terrace formation of
both the rfrer and Hannah's Creek, and on Mrs. Scott's farm. Unexplored.
Number 41 is in Sec. 9, T. 10 N., R. 2 W., in the northeast quarter of
the section, southwest of the township school-house 508 yards, on Mr.
.A.lex. Johnson's farm, and southeast of his residence 300 yards, on
the highest terrace formation of the river. · The height is 5 feet, and
the base diameter 40 feet. From this mound can be distinguished Nos.
27, 28, 20, 38, 39,40, 42, 43, workshop 60. Unexplored.
Number 42 is in Sec.·9, T. 10 N., R. 2 W., in the northeast corner of
the southeast quarter section, on the second terrace formation, and on
the south side of a small stream called Hollingsworth's Creek. It
stands only a few rods east of Mr. Henry Master's spring-hpuse, also
southeast of his residence about 400 yards. The height is 4½ feet, and
the b_a se diameter 32 feet. It is composed of compact clay.
Number 43 is in Sec. 9, T. 10 N., R. 2 W., about midway between the
south section line and the north quarter section line, and in the south.east quarter of the section, due south of residence about 500 yards, on
the same farm, and on the second terraced formation. This mound is
oblong, and is 3 feet high, its lo·n gest diameter being 42 feet, its shortest
20 feet. Mr. Enoch Hollingsworth, who owned this fa.rm years ago, at
his leisure moments trenched it from east to west, and in doing so removed several fragments of human bones, a few arrow-points, and one
stone ax, which were th:rown asid~ as valueless.
Number 44 is in Sec. 24, T. 10 N., R. 2 W., in the northeast corner of
the northeast quarter section. The . east section and township line
touches the base of the mound on the east side. It is south of the north
sectjon line just 8 ro<ls, and northwest of Mr. Thomas Flood's residence
40 yards. This mound has been under cultivation annually for the past
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fifty years; therefore as to its original height there are no means of
judging. From this mound have been taken a fine pipe, several arrows,
spear-points, and ornamental stones, all of which were given to persons
who were making a study of these prehistoric relics.
Number 45 is a stone structure in Sec. 23, T. 10 N., R. 2 W., in the
northeast corner of the northwest·quarter section, 10 rods south of the
north county line, 20 rods west of the east quarter-section line, on the
west side of a small branch or creek that empties into the north branch
of Templeton's Creek. This is the most peculiar stone structure in tbe
valley. The east half has been destroyed hy the branch undermining
the bank, and letting it down about 6 feet to the bed of the creek. This
structure was examined very minutely. Judging from the remaining
half, and allowing both sides to have been equal in width and length,
we may form some idea of its character. The height of the wall
and altar is the same, measuring just 2 feet. It is an easy matter
to conjecture the use for which this peculiar structure was erected,
but a more difficult task to establish opinions as facts. There is an
altar surrounded by a wall. Whether this was a sacrificial altar or
one upon which had been erected an idol cannot be lrnown. The
center is not raised above the surrounding walls. The stone covering
the top was once in one solid piece, but now broken, and was perfectly
smooth on its upper surface. It does not show any action of fire. Mr.
Joseph Miller, who first called attention to it, and others; could not
imagine for what purpose it was constructed. This was a great curiosity during the days when the noted Bath Springs were a resort of the
people from a distance as well as those of the· surrounding country.
Crowds would visit this structure and speculate upon
probable use
and constructors.*
Number 46 is in Sec. 15, T. 10 N., R. 2 W., ·i n the southea8t corner of
the southeast quarter srction, 4 rods from the south section and couuty
line that separates Franklin and Union Counties, 8 rods from east section line. It stan<ls on the south side of Bath Creek, 40 feet from the
bank, at the foot of a small hill in t be woods, on the third terrace formation of the rfrer, and on Mr. Noah Newkirk's farm. On the north side
and also on the ea~t side, aboul mi<lway of the apex and base, are growing ·two large beech trees. Mound, height, 3¼ feet; base, diameter, 30
feet; composition, compact clay.
Number 47 ic; in Sec. 22, T. 10 N., R. 2 W., in the northeast part of
the northeast quarter section, on the south side of Bath Creek, and ou
third terrace formation of the river, located on Mr. Amos Cary's farm.
The height is 5 feet; base diameter, 35 feet; composition, compact clay.

its

• Since the above was written 1tir. Joseph Miller states that during the freshets of
June 13, 18 2, the creek, near whose bank it was situated, overflowed. The cWTent,
being swift and destructive, completely destroyed the remaining part of the structure
by undermining the bank and tumbling tlle whole into the creek. Thus it is, one by
one, these old rcmaint1 are becoming removed.
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Number 48 is in Sec. 22, T. 10 N., R. 2 W., in the southwest part of
the northeast quarter section, on the south side of Bath Creek. It occupies the highest terrace formation of the river, about midway between
the cr~ek and the road to the south that leads from Fairfield to Colter's
Corner and Oxfor<l. It is located on Mr. Amos Cary's farm! The height
was originally 6 feet and base diameter 40 feet. This mound has been
under cultivation for the past half century. The author remembers
v·e ry distinctly going twenty-two years ago, in company with a cousin, and
gathering pockets and hats full of fine arrow-points and spear-points
from this mound, carrying them to the house, after which they amused
themselves by striking them together to seethe sparks fly. Even recently
have been secured fine specimens of arrow-points, spear-heads, two or
three very good axes, several fine celts, and three discoidal stones, the
largest weighing eight pounds and six ounces. In digging from west
to east a trench 6 feet wide, nothing was found in the· shape of orna• ments or domestic implements, but a stratum of ashes, coal, and burnt
clay.
Number 49 is in Sec. 16, T. 10 N., R. 2 W., in the southeast quarter section, about mid way between the north quarter and south
section and county lines. It is 10 rods from east section lines, on t.he
third terrace formation, on Mr. John Sim's farm. This is an oblong
mound, height, 3½ feet; longest base diameter, 40 feet; shortest, 20 feet;
composition, compact clay. From this mound can be distinguished Nos.
io, 25, 26, 21, 2s, 53.
Number 50 is in Sec. 27, T. 10 N., R. 2 W., in the northeast part
of the .northeast quarter section, about 20 rods from the north section
line, the same distance from the road on the south of the mound, and
northeast of Mr. C. Master's residence, on whose farm it is located. It
lies south of a small stream called Blue Lick, which empties into Bath
Creek, and is in the woods about 60 rods from the creek. The height
is 5 feet 9 inches; base. diameter, 25 feet; composition, burnt clay, coal,
an.ii ashes. On the north side of the mound is a large beech tree, whose
roots permeate the mound. This tumulus, in construction,, is similar
to No. 12 in being a protected mound. No. 12 is covered with flat
shell)~ limestone; this, with cobble-stones. The strata are five in number, the protecting rock, or cobble-stone covering. varying from 5 to 12
inches in thickness. The stones were laid symmetrically from base to
apex, and were all calcined; the silex and quartz by the confined heat
had become vitrified. This was accomplished by overlaying the rock
covering with a heavy deposit of compact clay, thereby confining the
heat; but the most difficult problem is how 'the savages accomplished
the feat of arranging these bowlders so evenly while such an intense fire
was burning. What was the object in thus protecting such a mound is
difficult to say, unless it was for the cremation of the dead. Upon sinking a shaft in the center below the level of the mound, or- in .digging a
trench 6 feet wide from the west to the east side, not a fragment of bone,
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pottery, or any implement appeared. ·rt was simply a pile of calcined
rock, intensely burnt clay, ashes, and coal. J ndging from the vast
amount of broken arrow-points, spear-points, and celts, in the field near
mound 51, a terrific conflict must have raged upon this spot, and it may
be that the conquerors heaped up their dead or those of their enemies
and cremated them upon the spot where this mound of ashes, coal, and
calcined rock no,; stands. It was not used as a signal mound, for several reasons: First the builders would not have expended their labor
in gathering these cobble-stone and protecting it as they have done for
such a purpose. Seco~d, the location is not suitable, for all signal stations or mounds are located on the most prominent points, clear of all
obstructions . . Nor is it a kitchen mound, there being no fragments of
bone, pottery, &c.. Therefore this must have 'been a funeral pyre.
Number 51 is in Sec. 27, T. 10 N., R. 2 W., in the northwest corner of
the northeast quarter section, on the highest terrace formation, about 6
rods from west section line and almost due west of number 50. It lies a
little northeast of Mr. Jon. Hugh's residence, on whose farm it is located.
This mound has been under cultivation for the past half century. Under
the tllt'ning process of the plow and scraping and dragging of the
harrow during all this time, one finds it impossible to form any idea of
its original height. At the present time this one is 2 feet 10 inches
high. From the field in which this mound is located a great many
arrow-points, pestles, axes, bark-pealers, scrapers, etc., have been picked
up from time to time, of which a great majority were brokbn.
Number 52 is in Sec., 27, T. 10 N., R. 2 W., in the northwest part of
the southeast quarter section, on the highest terrace formation, due
south of number 51, near the woods, on Mr. Jon. Hugh'R farm. The
height is 4¼ feet; base diameter, 35 feet; composition, compact clay.
Number 53 is in Sec. 20, T. 10 N., R. 2 W., in the northwest part of
the northwest quarter section, near the head of a stream called Herralls'
Branch, on the highest terrace formation, due north of Mrs. Hayworth's
residence, on whose farm it is located. The height is 4 feet; base
diameter, 25 feet, and composition, compact clay.
Number 76 is in Sec. 47, T. 10 N., R. 2 W., in the northeast corner of
the southwest quarter section, on the highest terrace formation, and on
Mr. A. C. Carter's farm. The height is 3 feet; the base diameter, 20
feet, and composition, compact clay.
'
Number 77 is in Sec. 23, T. 10 N., R. 2 W., in the southwest corner of
the southwest quarter section, on the highest terrace formation, on Mr.
R. Wortman's farm, at the head of a small stream called Blue Lick,
which empties into Bath Creek. The mound is on the. east side and
almost due south of the old log cabin that still stands on the south side
of thefarm. Theheightis4½feet; basediameter,28feet; and composition, compact clay.
·
Number 78 is in Sec. 28, T. 11 N., R. 2 W., about the center of the
southwest quarter section, on the second terrace formation. It stands
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a little northwest of Quakertown, on the east side of Bond's Creek, about
80 yarcls distant. The present height is 3 feet, and base diameter, 60 feet.
Mr. Hugh Abernathy, among the first settlers of this valley, states that,
sixty years ago, this mound was about 18 feet high, and made of fine
sand, which the older citizens of Quakertown and Dunlapsville haule~
away for building purposes. The re·maining portion d?es not look like
the remnant of a mound.
. Number 79 is in Sec. 31, T. 14 N., R. 14 E., in the northeast corner of
the northwest quarter section, on the third terrace formation, on Mr.
Hugh Abernathy's farm. The height is 8 feet; base diameter, 45 feet,
and composition, compact clay.
Number 80 is in Sec. 2, T. 11 N., R. 2 W., in the northwest part of the
northeast quarter section, on the highest terrace formation, on the Lev-.
iston farm. It stands about half way between the Junction Railroad
and Lib.erty and Brownsville pike, and about 4 rods from a never-failing
spring, which is a little northwest of the mound. The mound has been
under cultivation for a great many years, which has greatly diminished
it in height.
Number 84 is in Sec. 5, T. n ·N., R. 2 W., in the northwest part ~f 1
the southeast quarter section, and on the second terrace formation of
Hannah's. Creek, on Mr. Henry Ruse's farm. The height is 6 feet; base
diameter, 42 feet; composition, compact clay.
The fragments of pottery which have been found in the exploration
of the several mrunds that are diRtributed along this valley (no complete vessels have been recovered) are composed of potter's c1ay, sand,
and pounded shell. In the process of burning, a portion of the sand
became vitrified and the shell calcined. By the aid of the microscope
it was possible to find out the composition of eacll fragment, yet these
would crumble with the 'least handling. The ·mysterious people who
constructed these mounds must ha·vc exercised a great deal of care in
removing the larger pebbles from the dirt, since those composed of clay
or sand show a very few pebbles as 1arge as a good sized marble. This
fact has been often verified by the author, who ordered his helpers to
notice critically every particle of dirt handled in the process of. trenching or sinking a pit. Mo·u nds from 20 to 60 feet in diameter have been
trenched without finding as many as a dozen pebbles. It is not for the
want of pebbles in the surface soil, for they are plentiful and can _be
gathered by the bushel. It is not that the material bas been brought
from a distance. Ninety-nine of every hundred mou11ds are heaped up
from the surrounding soil, and seasons of rain-fall, freezing and thawing-, growth and decay have filled up these places, so that the surrounding surface presents the appearance of never having been disturbed.
How much higher these tumuli were originally we have no means of
knowing; the same changes will diminish the height of these monuments with each succeeding year.
Number 54 is a group of sto~e graves in Sec. 10, T. 9 N., R. 2 W., in
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the northwest corner, near the north section line of the northwest
quarter Rection, on the thircl terrace formation of the river. It is situated north of a small stream that runs through Mr. J a.mes Logan's farm.
Mr.James Rucker, in company witli Mr. Logan, some years ago, excavated
them, but in doing so only found a few fragments of decayed bones.
J.\fr. Logan also s~ates that the field in which these graves are, located
was formerly coYered with arrow-points, but the process of plowing,
rolling, and harrowing bas broken them into fragments; yet a great
many are still picked up by the children from time to time.
Number 55 is also a stone grave in Sec: 16, T. 10 N., R. 2 W., about
mid way between the north section line a.nd the south quarter-section line,
and iu the northeast quarter section. It stands about 4 rods from the
east section line, on the brow of a very high hill that is covered by heavy
timber. In digging into this grave a few fragments of bone were found,
a portion of the humerus, ulna, radius, and femur, the outer plates of
the cranium, which was as thin as paper, the inner being entirely decayed.
Number 64 is a cemetery in part Sec. 20, T. 11 N., R. 2 W., on the
hiihest terrace formation, and on a prominent ridge that projects out
to Bond's Creek, on the west side, on Mr. J·acks~m Leeche's farm.
Five years ago, in the neighborhood in which this cemetery is located, the
road supervisor, in his ~carch for gravel, by chance stumbled upon the
point of this ridge, which he commenced to remove. After digging and
caving down the ridge about 8 feet from the point of commencement,
the workmen came upon and removed four skeletons with a few stoneaxes, one of which, 8 pounds in weight, is in the author's cabinet, and oue
of about the same weight is in the cabinet of the Natural ~istorical Society of Cincinnati. At that time also a few celts were found with these
skeletons. A great portion of the skeletons crumbled to pieces upon
exposure to the air. One cranium was nicely put together by Mr. Stanton, who has it yet in his cabinet. The depth of the interment was 7
feet.
Number 65 is a cemetery in Sec. 4, T. 9 N., R. 2 W., in the southwest
corner of the southeast ·quarter section, on a ridge that projects out
to a small stream which empties into the river. It is situated on
the east ide of the rh'er, on the second terrace, a little southeast of
the river bridge, on Mrs. K. Templeton's farm. Over it has grown a
small forest, which obscured the fact that it was a resting-place of the
dead. There are only four places within a range of 11 milee-these
two cemeteries and the stone graves-where the dead were buried in
thi manner.
Number 56 is au open-air workshop in Sec. 3, T. 9 N., R. 2 W. in the
southea t corner of the southwest quarter section, on the econd terrace
formation of the riYer, in a :field ou the north side, through which runs
a mall • tream fed by nurnerou fine springs. This worksliop is but a
short li tance outhwe t of the group of stone graves.
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Number 57 is an open-air workshop in Sec. 4, T. !) N., H,. 2 vY., near
the southeast corner of the northwest quarter section, on Mr. George
Templeton's farm. It is situated on the second terrace formation e>f the
river, south of Templeton's Creek about 300 yards, and 150 yards south
of his residence. The gentleman states that he has found a. great many
axes, pestle8, celts, and arrow-points on this piece of land, and from a
spot about 2.00 feet square has hauled at least sixty wagon-loads of
chipped and unchipped cobble-stones, and yet as many loads remain.
Mr. Templeton has in his possession an ax ·taken from this shop, the
most perfect one the writer has examined.
Number 58 is a workshop in Sec. ·12, T. 10 N., R. 2 W., in the northeast corner of the southwest quarter section, on the second terrace formation, and in Mr. Charles B. Hayward's farm. It stands almost opposite the
noted Glidwell mound, and on the west side of the river, in plain view
. of No. 57. To the northwest of the field in which this shop is located are
several never-failing springs, whose water form.s quite a stream, which
flows along the north · side and empties into the river. Here can be
found a vast amount of chert chips, chert balls, broken and chipped cobble-stones, and broken arrow-points. The implements that predominate
are the scrapers, axes, sinkers, hammer or chipping-stones. .A. few ornamental pieces have been found. ·The author has gathered · and received from Mr. Hayward at least a bushel of relics. And every year ·
when this spot of ground- is turned over hundreds are picked up by the
owner and given away, yet, from among the vast number, not one pure
fl.int-point has been found.
·
Numb~r 59 is a workshop in Sec. 17, T. 10 N., R. 2 W., in the southeast part of the northeast quarter section, on the second terrace formation of the river, on Mr. James Herrall's farm, a little east of north
from his residence, and close to tl10 road, on the east side of the field in
which it is located. East of the field is a fine spring of water, and near
by in the field is the worksbop, about 300 feet square. Here were manufactured the ornamental or ceremonial pieces, for every year that this
spot is cultivated seYeral implements are picked up in an unfinished or
finished state. Some are only chipped into form, some chipped, pecked,
and partly ground; others completed, with the exception of drilling,
which in some cases is commenced; others are entirely :finished. .A. few
celts and chipping-stones have been found, but they do not seem to be
very numerous.
Number 60 is a workshop in Sec. 9, T.11 N., R. 2 W., on the southwest corner of the northwest quarter section, on the second terrace formation of the river, and on Mr. Alexander Johnston's farm. The spot
covers about 4 or 5 acres, constituting the area of the plateau over
which the work was prosecuted. 'fhe articles of manufacture were
axes, celts, and pestles. From this spot have been gathered quite
a number of these domestic implements, with a few ornaments, by Mr.
Theodore Campbell, S. Conrad, H. Brown, James Mills, and others. Quite
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a number of large axes, weighing from 10 to 16 pounds, have been found
here. Mr. James Rucker bas one in his cabinet with about 4 inches of
the bit broken off, found by Mr. Henry Brown, that weighs, as it is, 12½
pounds. No doubt before it was broken it would have weighed 16
pounds. The author has one in his cabinet, made of striped slate,
plowed up on the 26th day of August, that weighs 10 pounds. Mr.
Theodore Campbell gave the author a mortar that bolds very near a half
gallon, the finest specimen of the kind he bas ever seen. It was plowed
up in 1848, by Mr. Taylor, "a former owner of this farm," who at that
time picked the date on the bottom of it. Very few arrow-points are
found on this farm or those joining it on the north, east,, or south.
Through the field in which this shop is located ai:t old Indian trail
passes to an Indian camping-ground due west, about 200 yards.
Some of the older inhabitants of this and that neighborhood still
recollect some of the incidents that transpired at this camp while
the aborigines yet roamed at will up and down this valley.
Number 61 is a workshop in part,, Sec. 29, T. 12 N., R. 2 W., on the
second terrace formation of the river, and on Mr. Levi Bond's farm,
just north of his residence, about 300 yards. It is about 500 yards
north west of Quakertown, on the north side of the road that leads from
Quakertown to Alquina; also on the west side of Bond's Creek. A little to 't he south is an excellent spring of pure water running the whole
year round. A little northeast of this shop was the once great sand
mound spoken of. The articles of manufacture of this shop were the ax,
pestle, celt, and hammer-stone. This was one of the most productive
shops along the valley. There has been gathered here, from time to
time, at least a balf wagon load of domestic implements, and yet every
year that this field is-cultivated Mr. Bond or his sons pick up about two
dozen implements. Almost e-,ery cabinet in this section and that of
the State museum contains typical specimens taken from this notorious
workshop which co-vers about 2½ acres. This space is covered with a
mass of chipped and broken stones; but to my knowledge or that of Mr.
Bond's, no ornamental piece has yet been found within the field in which
these remains are located. Northwest of this, a quarter of a mile, is a
cemetery which will be mentioned further on.
Number 62 is a wol'kshop in Sec. 4, T. 11 N., R. 2 W., in the northwest part of the southeast quarter section, on the second terrace formation of the river, and on Mrs. E. Scott's farm. It stands northeast of her
residence and on tbe north side of Hannah's Creek. The articles of
manufacture have been pestles and celts, those implements predominating. But very few axes have been found here. The area of this
shop is about 1 or 1~ acres. A rnst amount of broken cobble-stone
covers the spot. Very little of the striped late.stone is found here.
No ornaments or fragments thereof has e·rnr been discovere,l on tliis
pi ce of land, arrow-points also being very few in number. Occa ionally on i picked up in the spring or fall of the year, when plowing is
going on.
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NumbP,r 63 is a workshop in Sec. 21, T. 12 N., R. 2 W., in the north·
west corner of the southeast quarter section, on the second terrace
formation of the river, and on Mr. Harrison Erb's farm. It .stands on
the west side of the river, also on the west side of the road that leads
from Dunlapsville to Brownsville. A little northeast of this workshop is ah excellent spring, which has never been known by the oldest
settler to fail in supplying an abundance of water. . The articles
of manufacture at this shop were axes, pestles, celts, and hammerstones, or, as some would wish to classify them, sinkers. From this
shop, which covers an area of about 2 ac~es, quite a goodly number of
these domestic implements have been taken. Only two or three ornamental pieces have been found here, and those were broken or unfinished. A great many of the domestic implements have also· been found
in this condition.
Number 66 is a workshop in Sec. 36, T. 13 N., R.13 E., in the northwest part of the southwest quarter section, on the highest terrace formation, on Mr. Jacob Master's farm, a little northwest of the residence
and on the north side of Bloyd's Creek. To the south of this shop is a
fine spring of water: The predominant articles of manufacture were
arrow-points, scrapers, and drills. Seldom an ax, celt, or pestle is found
here, but a great many ·arrows, with which the several local collectors
have enriched their cabinets. They are principally made of chert; occasionally a specimen of chalcedony or of flint occurs.
Number 82 is a workshop in Sec. 20, T. 10 N., R. 2 W., in the southwest part of the northwest quarter section, on the highest terrace formation, and on Mrs. Agnes Miller's farm, north of her residence about 100
yards. To the south of this shop is a fine spring of water. Articles
of manufacture are arrows, spear-points, and scrapers. The area of the
shop is about one-half acre, which is thickly covered with fragments
of chert. A great many fine arrow-points have been found here by Mrs.
S. B. Johnston's sons, who make a business of collecting these relics and
selling them to the several local collectors.
Number 83 is a workshop in Sec. 27, T. 13 N., R. 13 E., in the
southwest part of the southeast quarter section, on 1,he highest terrace
formation, on Mr. Jacob Meyer's farm, northwest of his residence about
75 yards. East of the shop about 100 yards is a good spring of water,
which flows directly along the south side of the field in which the shop
is located. Articles of manufacture are arrow and spea; points, although a few fragments of ornaments have been found and two" anvils."
The area covered by the shop is 1½ acres. Here we find the ground covered with chips of chert, with occasionally a few fragments of flint and chalcedony. This shop has also furnished several local collectors with a fine
assortment of arrow-points. So far, not a single ax, celt, or pestle has
been found on this shop or even on the farm.
Number 85 is a workshop in Sec. 10, T. -12 N., R. 13 E., in the northern part of the southeast quarter section, on the highest terrace forum-
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tion, and on Mr. Jon. Webb's farm. Articles of manufacture are axes,
celts, arrow and spear points. Here a profusion of articles have been
found, along with some fragments of ornaments. Mr. Webb and his
sons, in tbe process of tilling this field, have secured a vast amount of the
arrow-points, some of them very fine specimens. 'Ihe shop covers about
2 acres of ground. In the writer's cabinet is a sledge which Mr. E.
Webb gave him in the spring of 1880, turned over in the p~ocess of plowing. This sledge weighs 22½ pounds; the groove being complete, also
the -pole, the bit being chipped and pecked down ready for grinding.
This is an excellent spe~imen. Every year when tilling the . field in
which this shop is located the owners secure a goodly number of relics.
In the adjoining field on the north the oldest settlers say there was
an Indian camping-ground, and the trail passed through the northeast
corner portion of the field in which this shop is located.
·
The old block-houses which were erected along the valley some seventy-five years ago have nearly all been removed, and the spot where
they once stood will soon be unknown. The old settlers are passing
away rapidly, and they alone retain their history. Here in this valley
they settled down in 1803 and 1804, in somewhat compact colonies, and
erected these forts for presen,ation in time of danger from the then
savages. Of these but two remain, one on Mr. William McClure's farm,
a little northeast of Brookville, No. 89 ;, the other on Mr. Jon. Power's
farm, No. 81. This was weather-boarded and converted into a dweUing,
and has been occupied as such up to the present time, but the owner
contempla,tes its removal. Thus the last one of these forts whose rude
walls bad protected our first inhabitants from the deadly arrows of the
red men will be gone to give place to a more commodious dwelling
Block-house No. 67 is in Sec. 28, T. 12 N., H,. 2 W., and in the southeast corner of the northwest quarter section, on the east side of the
village of Dunlapsville. This block-house was erected by Mr. William
Nickles in 1806.
Block-house No. 68 is in Sec. 30, T. 14 N., R. 14 E., in the southwest
corner of the northeast quarter section, and just opposite the mouth
of Richland Creek. It was erected in 1805.
Block-house No. 81 is in Sec. 33, T. 10 N., R. 2 W., in the southwest
corner of the southwest quarter section, erected by Obadiah Enstes, in
1804.
Block-hopse No. 87 is in Sec. 21, T. 9 N., R. 2 W., near the southwest
corner of the northwest quarter section.
Camping-grounds and trails have been laiu down on the map and
sectional drawings as correctly as it were possible. To accomplish this
has been quite a task and involved writing to a great many who are
acquainted with facts, who do not now reside within the county. The
greater portion of the knowledge thus gained was from the oldest inhabitants who were born and raised in this community.
No. GD is in Sec. 31, T. 10 N., R. 1 W., in the southwest corner of the
outhwe t quarter ection.
·
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No. 70 is in Sec. 33, T. 10 N ., R. 2 W., in the northwest corner of the
southwest quarter section.
No. 71 is in Sec. 10, T. 12 N., R. 13 E., near the southwest corner of
the northeast quarter section.
No . . 72 is in Sec. 36, T. 13 N., R. 13 E., very near center of the section.
No. 73 is in Sec. 8, T. 11 N., R. 2·w:, southeast corner of the northeast quarter section.
No. 74 is in Sec. 11, T. 11 N., R. 2 W., in the northeast corner of the
southwest quarter section.
No. 75 is in Sec. 7, T, 14 N., R. 14 E., in the southwest corner of the
southwest quarter section.
No. SG is in Sec. 341 T. 13 N., R. 13 E., midway between the east and
west quarter-section lines, and near the north line of the northeast
quarter section.
OPEN-AIR WORKSHOPS.

These shops are discovered in the valleys under the uplands by evL
dences as positive as those of the mounds an<l earthworks, and perhaps
more so than those of the mounds, from the fact that a great many persons are misled in regard to these elevations, ever ready to call any Rymmetrical hillock a moun<l. Only a section will disclose the truth as to their
natural or artificfa,l formation. Not so in regard to these ancient workshops. If by chanc·e one should, while passing over a field or piece of
ground, come upon a vast amount of broken cobble-stones or chert, unable to find hardly one intact, he naturally would conclude that here
some kin<l of industry bad been carried on. A true knowledge of that
branch of industry would be found out by any inquiring mind. If
among these spalls or fragments we find an ax, ceH, or pestle, and upon
due inquiry of the ow11er or tenants ascertain that .he at · different
times had gathered several of these different implements there we could
surely sa.y, this is a workshop where were manufactured only this peculiar class of implements. Wherever these fragments are found there is
no difficulty in classifying the style of implement which were manufacture<l, whether they be tlle ax, celt, pestle, hammer, arrow, or ornament;
the superabundance of each article tells the story. Sometimes we find
a variety of implements, such as the ax, celt, arrow-points, &c. In such
instances there will be founcl a conglomeration of fragments. But such is
seldom the case, and only one shop of this character is known along
this valley; this is No. 50, in Sec. 17, T. 11 N., R. 2 W. Here are
found the warlike and domestic implements in conjunction with ornaments, all of which have been found in goodly numbers in their finished
and unfinished state; some chipped into form, others chipped and partly
pecked; others again showing three stages of advancement, chipped,
partly pecked, and partly ground or polished. Such is not only the case
with tlle ornamental fiud::s, but also the axes and celts show the same
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stages of advancement. These workshops, as a general rule, are located
on the second terrace formation along the river or the larger streams
that empty into the river, and in close proximity with each shop is an
excellent spring of water. Also in close proximity will be found a signal mound or station, located on the highest hill or bluff along the river.
Mound 12 commands an excellent view of Nos. 56, 57, and 58; mound
25 that of No. 59; mound27 that of shop 60; mound 41, that of 62; mound
79, that of 63; mound 21, that of 85; and so on, through the whole valley. 'Tis true these signal mounds in some instances have been converted or adopted as burial mound, probably after their a.bamlonment
as signal' stations~ . We are better able after trenching these structures through the center to determine their true character and probable
use. Until this is done our theories are premature, for only a true section of their formation can establish the facts as to whether they are
signal mounds or burial mounds or both. In signal mounds there is only
one spot, and that in the center, that shows the action of :fire, and when
it has served its purpose it is built up in a cone shape and abandoned.
In case it is converted into a burial mound the fire has been extinguished, the surface leveled, the dead deposited, and again another
layer of clay or whatever material is used in its construction is symmetrically laid over the dead to the depth of 6 to 18 inches. Over the
whole surface a fire once more is started, the object being to burn the
clay or harden it, so that the water will not permeate it so readily as it .
does the unburnt clay. In doing this there is no fear of destroying tbe
objects deposited below. Sometimes where a limb has not been sufficiently covered it has been charred, which accounts for that part of the
subject we oftentimes find in these tumuli that are mutilated and attributed to cremation. The moisture that is contained in the body preserves the bones of these subjects from the intrinsic action of the :fire.
In studying the reports of the survey of mounds in certain portions of
thecountry,bythosewhohaveclassi:fied them as signal and burial mounds,
the question often presents itself, by what criteria are they asserted to
have been' signal stations or otherwise t The writer bas followed in
their footsteps heretofore in his classification, description, surveys, &c.
In the present paper the theory of their past usage is based on the appearance of their strata, after a perfect section of the mound is made,
not from the strata shown in sinking a shaft in the center, for, perhaps,
these strata may extend to within 6 inches of the outer edge of the
structure or tumulus, and perhaps they may not; hence the advisability
of a perfect section of the works so as to enable one to classify them correctly. This ha been done iu this present report as far as it was possible
to superintend the work. These signal and burial mounds de\?elop the
fact that their builders looked to the safety of the Ii ving and to
the prese~ation of their dead, and adopted the most rational means
at that time, taking into consideration their surroundings and facilities. Th y could not, with all their shrewdnes , have hit upon a more
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preservative mode--the ashes and coal for the bed of the sleepers, and
the hard burnt clay as their covering. Under such circumstances it required years for these ·bodies to molder away. Perhaps where these
mounds stand forest8 have grown up, fallen, and decayed to give place
to other species, and yet a goodly portion of the skeletons -are exhumed
from these tumuli in a good state of preservation. The people who once
occupied this land have had their turn, and in the most joyous career
of their vanity and splendor their strength failed, and they have again
returned to dust. Therefore the whole world is but a sepulcher, and
there has nothing lived on its surface but has been entombed beneath
it. rhe mounds and obscure cemeteries all over the world are full of
this loathsome dust of bodies once quickened by living souls, who perhaps occupied thrones, presided over assemblies, marshaled armies, and
subdued provinces. .
·
Mounds surrounded by circular walls are scattered along the .valley
and on the hill-toj)s that command a view of the greatest territory;
those in the valley generally stand on the second terrace formation,
n6ar the greatest prominence. Why are the circular walls thus built t Is
it to mark the peculiar purpose for which they were constructed, as
signal, crematory, or sacrificial. Perhaps these walls were built to serve
the purpose to which have been attributed the smaller circular works
without any center elevation. .A.IL the lesser works of this character
were probably constructed for the same purpose as mentioned heretofore. They are the remains of a primeval wigwam, it may have been of
a religious character, or one in which the royal chief and family dwelt.
Exploration doe~ not develop anything positive. It is seldom that any
fragment of bone is found. When such is the case it·is of an animal,
but the species cannot be determined. Generally fragments of pottery
are found throughout the work, but domestic implements are seldom
found. If such be the case it will be only a fragment. Another noticeable feature is that these structures contain no ornamental or ceremonial
stones. If one is allowed to judge from the material that is found
within them, of a domestic character, they would be classed as kitchen
mounds, containing more fragments of plain domestic pottery than anything else. They cannot be works of defense, for they are too small,
measuring only 40 to 80 feet in diameter. These circular works were
simply the protection walls of a wigwam or temple, perhaps of religious
character. Nothing can be more obvious than that they were built in
accordance with a general plan and for a specific·purpose. When, however, a conclusion is sustained by analogies of a most striking character, it. is invested with double yalue. It is then that we proceed with
some degree of confidence to inquire how far we are justified in supposing that these ancient structures were temples of worship, or palaces for
the chief ruler. It is-true, we have neither the light of tradition nor
that of history to guide us in our inquiries. Even the name of the
people by whom these works were com;tructed is lost. T.h erefore every
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attempt to draw aside the curtain that separates myth from truth may
fail, but if this investigation is but partially successful in casting a ray
of light qpon these mystical structures, the labor will not ha Ye been in
vain.

SIGN.AL MOUNDS OF BUTLER COUNTY, ORIO.
BY tT.

P. MACLEAN, of Hamilton, Ohio.

The great mound of the valley o{ the Great Miami R,iver is situated
on one of the highest hills in its imme<liate vicinity, and located about
three-quarters of_ a mile southeast of the town of Miamis burgh, Montgomery County, Ohio, and about the same distance east of the Miami
River. The hill is composed of limestone representing the geological
formation known as the Hudson River epoch. Broken limestone crops
out on the surface, and the soil is very thin, not adapted to agricultural
purposes. The hill from the north and west is steep and may be said to
be difficult of ascent. · The surface of the country for a considerable distance to tlrn east and south is Yery much broken. The mound is on the
summit of the hill and on a natural knoll of a very noticeable declivity.
The sides or various slopes of this knoll appear to be regular and of
equal descent, or rather rising evenly from all directions. On tlrn east
side of the mound a,nd penetrating it is an excavation walled with stone
and probably used as a milk house. Two or three rods farther removed
is a farm-house, while the sa~e distance to the northeast is a barn. The
mound is 68 feet in perpendicular height, and 852 in circumference at
its base, an<l contains 311,353 cubic feet. The summit is level, circular
in form, with a diameter of about 20 feet. It is said that from this point
a view may be seen extending for 20 miles up the valley and the same
distance down the river. The day I visited it was cloudy and rainy, causing the view to be limited, although one of the grandest sigh ts within
the State presented itself to my eyes. Some of the hills of Butler
County, upon which I knew were located mounds, were before me.
The.summit of the mound overlooks some of the most important inclosures of the valley. Looking north a distance of 3 miles are the incomplete works at .A.lexandersville, figured and described in "Ancient
Monuments of the Mississippi Valley," p. 82.
In a southwest direction and 5 miles distant from the mound is the
Fort on Big Twin located on Sec. 0, German Township, Montgomery
County, described in my work on" The Mound-builders," p. 25. An enlarged plan of the work is given.
Nine miles northeast of the last-named fort, and l¼ miles south by
we t of Farmersville, situated on Big Twin Creek, is another i11closure
containing two irregular circles, with still anotller at the north gateway.
The work i ituated on a spur of lan<l about J 00 feet abo,Tc the creek
with a perpendicular cleclivity. Toward the north the hi11 slope aud the
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line of embankment is carried down the slope. The entrance-ways are
at the east and west sides, the inclosure at these points being covered
by a double line of embankment more formidable than at other points.
The circles have no gateways. .A short distance east by south are .t he

remains of what purport to have been a very large mound. The altitude of the mound a it now stands is 20 feet. The creek encroached
upon the bank and gradually undermined the mound, taking away not
less than three-fourths of it. The creek then receded to its present
bed, distant about 20 rods.
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On the same creek, in Lanier Township, Preble County, was once the
work described and figured in ".Ancient Monuments."*
-Five miles south of the great mound is the large mound near Franklin, in Warren County. This mound is about 35 feet high, located on

one of the high hills bordering the east bank of the river, and removed
a distance of about three-fourths of a mile· from it.
The best view of the Miamis burgh mound seen from any of the Butler
County mounds, is that given from the summit of the mound on Sec. 32,
* .Ancient Monuments of the Mississippi Valle!f, p. 33 (Plate XII, No. 2).
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Madison Township. In the same township, Sec. 19, is the highest
mound in the county, with an altitude of 43 feet. A fire on the Miamisburgli mound would be distinctly seen from the summit of this mound.
While this mound is not situated on the highest bill in the county, yet
its situation is seen to be better adapted for the purpose of a signal
station than any other spot, when the various earthworks it was intended to protect are taken into consideration. All the signal mounds
radiate from this one. It is located on a hill rising 400 feet above the
Miami. It overlooks the inclosure on Sec. 14, Wayne Township. A
fire on its summit could be seen from the mounds on Sec. 26, Wayne
Township; Secs. 9 and 16, Saint Clair,-and Sec. 22, Fairfield; also from
the inclosure situated on Sec. 16, Fairfield. The three moqnds on Sec.
9, Saint Clair, overlook the inclosure last named, also the one on Secs.
4, 5, 8, 9, Saint Clair ; the one on Sec. 30, Wayne, and that ~ear Somerville (Secs. 3, 4, 9, 10), Milford. A light on the same three mounds
(Sec. 9, Saint Clair) could be seen from the mound on Sec. 31, Milford,
which overlooks the inclosure on Sec. 36, O~ford Township.
The mound on Sec. 20, Liberty Township, could be signaled from the
Madison, Saint Clair, or Fairfield mounds. From that point communication could be had with the mound on Sec. 24, Union Township, thence
to the mound on Sec. 14. The last named overlooks the inclosures on
Secs. 14 and 8, Union.
,
Communication is established between the mounds on Secs. 16 and
19, Saint Clair, and from the latter to Sec. 12, Ross, located within a
few rods of Fortified Rill Fort. This fort commands a view of the earthworks on Secs. 16, 10, 15, and 8, Fairfield, as well as Sec. 13, Ross.
A light on the mound in Sec. 12, Ross, would be seen from the mound
in Sec. 21, and this by those in Sec. 30, Hanover, and 24, Reily, while
one in the last named· mound would be visible from that on Sec. 22,
which overlooks the works just above the village of Reily.
The mound on Sec. 21, Ross, overlooks the mound and fort on Sec. 8,
Fairfield, also the Cobrain works in Hamilton County, and the circular
works on Secs. 27 and 34, Ross.
On Sec. 9, Union Township, arid Sec. 15, Fairfield, were a series of
works overlooked by a mound on last-named section. A communication
could be had with this mound from several mounds on the west bank of
the river, notably such as the mounds on Sec. 12, Ross, and 3 and 16,
Saint Clair.
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REMAINS ON BLENNERHASSETT'S ISLAND, OHIO RIVER.
By J. P.

MACLEAN,

of Hamilton, Ohio.•

The most famous of an the islands of the Ohio River is known as
Blennerhassett's Island. For more than two generations it has been
an historic spot. Around it dusters one of the saddest episodes in the
history of our country. The traveler an:i:.iously seeks to haye it pointed
-0ut, and having once beheld it his imagmation lingers at the Hpot.
The history of the past wells up before him, and with pity and kindness he thinks of· the unfortunate man who was once its possessor.
The island received its name from Harman Blennerhassett, who, in
1798, purchased the upper portion, containing 170 acres. Previous to
this purchase it was known as Backus' Island. It is supposed that
the island was first located by General W ashin~on, in the year 1770.
It was first surveyed in 1784, and in 1786 Patrick Henry, then governor
-0f Virginia, made out a patent for it to Alexander Nelson. In 1792 it
was purchased of James Heron by Elijah Backus. At the present time
it is divided into four farms, and owned by four different parties, none
-0f whom -resides there.
All that remains of Blennerhassett's costly mansion and tasteful improvements are the old well, whose wall is covered with moss and fern,
two sand stone steps, and a piece of a stone gate-post. Where once
was the cellar is now a depression, with a sycamore tree several feet in
diameter growing in the center.
The island is situated 14 miles below Marietta, and 1½ miles west of
the mouth of the Little Kanawha. It extends east and west and is of
peculiar form, narrow at the middle and broad at both extremities. It is
over3 miles long, although its area embraces only 297 acres. At the eastern extremity a ridge of land commences and runs through the center of
the island until half the distance is reached. On either side of this
ridge is a natural trough,resemblingthe bed of an ancient canal, with the
ridge banks higher than those bordering the river. The trough or ancient
channel bed on the north side of the western half of the island has been
cut away by the river, thus leaving the ridge to form the river's bank.
During high water the river· breaks over its banks and :flows through
these troughs, and in its course deposits rich sediment. During the
time of these explorations the river was high and had broken into the
~ The writer would here express his indebtedness .to Mr. F. P . .A.mes, of Belpre,
Ohio, for the valuable assistance he rendered in the exploration of Blennerhas~ett's
Island. It was he who called attention to its antiquities, and who took every opportunity to make the visit both profitable and pleasant. Mr. Bryant E. Johnson also
deserves grateful mention. Besides furnishing relics and grant_ing permission to dig
in the principal shell heap, he generously abandoned his plow and assisted in making
the excavations. The illustrations were made from photographs and negatives furnished by Mr. L. C. Overpeck, of Hamilton, Ohio, who kindly volunteered to do the
work without any charge.
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trough on the south side and flowed through the channel to the point
where the water re-entered the river, thus forming an island of considerable size on the south. . During low water the river recedes, thus reuniting the different parts of the island. The head of the island is
covered with trees, which serve to protect it from erosion and also from
damage by ice. Between these points is a dense covering of trees and.
underbrush left for the same purpose, pn account of the land being low
, and .t he channel somewhat deep. Here driftwood accumulates in great
quantities, making it of particular advantage to the islanders. Wisdom,.
·however, would dictate to allow the driftwood to accumulate in order
to protect this, the weakest part of the island.
The geological formation of the bluff on the Virginia side of th.e river
was not examined, but the rocks appear to be the same as those on the
opposite bank. On the Ohio side the rocks are composed of sand and
take the name of sand-rock. Not far distant, and farther up the river,
are located several grindstone quarries. The series of rocks belong to
that age known as the upper portion of the coal measures. Through
this sand-rock the Ohio has gradually cut its way until its bed is nearly
600 feet below the summit of the adjacent hills. That the bed of the
river was once still lower is evident from the fact that its bottom is
composed of sand and gravel. The river channel was partially filled
during the glacial epoch, and since the close of that period the river h8.s
been gradually reaching its former level. During this process it has
changed its bed several times. The plain of Belpre was its bed at the
close of the glacial epoch. Distinct markings occur which exhibit
changes that took place upon the plain. By tbe continued procP,.ss of
erosion, first on the Ohio and then on the Virginia side, shifting its
channel from time to time, the river bas cut its way to itR present bed,
leaving on the Ohio side a series of beautiful plains and on the Virginia
a perpendicular bluff.
Blennerhassett's Island is not wholly an accretion of sediment formed
by the river, but largely a deposit of the age of ice. The river, in
the constant shifting of its bed, formed two channels at this point, which
gives shape to the island. The troughs running along the sides of the
ridge, thus forming three ridges (one of which is high_and the other
two low and bordering the river), were once additional channels, thus
presenting four beds, all of which were occupied at one and the same
time. When this was the condition of the river the island, in all probability, was a series of three islands running parallel, the two outer extending farther into the present river channels. The bed of the trough
on the north side is higher than that on the south, and hence was the
first to become dry. More than one-half of the old trough on the south
side i still quite low and is soon overflowed during a rise in the river.
The whole island is occasionally inundated, which generally inures to
it benefit on account of the rich sediment usually deposited.
From the ob ervations made the land seemed to be making on th&
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south side, but on the western half of the north side the erosion was
great. The river, flowing from the north, strikes the Virginja bluffs a
little below the mouth of the Little Kanawha, and, on its rebound,
passes over to the north side of the island and washes the Ohio shore,
which in turn forces the waters against the island. So great has been
the erosion at this point that the summit of the ridge is scarcely 3 feet
. in width. Unless it is soon protected the river, at no distant day, will
cut through, which will result in the rapid annihilation of the western
half of the island.
The geological structure presents a mixture of sand, gravel, clay, and
river sediment. Fine sand is the principal ingredient ; the clay and
gravel are not predominant. The ridge is covered with a rich vegetable
mold, varying in thickness from 4 inches to 30. Fossils are occasionally picked up, among them Spirifer -mucronatus and a variety of Zaphrentis. Coal is washed upon the sand-bars in the form of rolled pebbles. The coal has been lost from sunken barges, and then rolled along
the bottom of the river. When thus found it takes all the variety of
shapes represented in the river gravel or cobble-stone.
The faet that the island was rich in its archreological remains was
known only to a few. The islanders are not interested in these remains
save to pick up the relics, for which they find a ready sale. Ouriosityseekers have paid high prices for relics, simply as mementoes of the famom; place. Two speculators have steadily watched the island for several years, and immediately after high water they search along the north
bank where they pick up quantities of ancient art. These are disposed
of without revealing their true locality. Although the writer visited
the islands two days after a speculator had been there, enough relics
were secured to illustrate fairly the wonderful productiveness of the
place. Including those purchased, the following is a list of relics obtained: Fifty-seven arrow-heads, twelve spear-heads, one drill, four
hatchets, one flesher or_bark-peeler, two· pestles, three hematites, two
bodkins, one bone needle, two bone beads, seven ornaments, fl.ve circular stones, besides numerous pieces of pottery, human and animal bones,
and three pipes, one piece of the bow1 of a pipe, and two pipe-stems.
Some of these are now deposited in the Smithsonian Institution. Occasiona,l ly complete vessels are obtained. Some of these were found by
Blennerhassett, all of which were presented to his guests as soon as
they were obtained.
The first point examined was the largest shell heap on the island near
the center. The deposit is 1,125 feet long by 200 in width at the west end
and 3 feet in width at the eastern extremity. What was the original
width of the shell heap would now be impossible to tell. Mr. Bryant
Johnson, who has resided on the island during the last twenty years,
and in its vicinity all his life stated that, in his recollection the width
had been reduced 70 feet, and ·the whole distance was covered with
shells. Save along the margin of the bank the shell heap has been
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plowed over for the last forty years or more. The plow has displaced
innumerable shells from their bed and thrown them upon the surface.
The gTound is almost covered with the shells of the Unio. Intermingled
with these shells are numerous pieces of pottery, chert chips, the bone~
-0f tbe deer, &c. The jaw-bone of the deer is found in great numqers.
The remains of two human skeletons had been recently turned out by the
plow, but in a fragmentary state. This location is a little below the
brow of the ridge. Lying on the beach human and animal bones occur
with the shells of the land tortoise.
The point presenting the most satisfactory view for examination was
the brow of the bank, for along this line the deposit of shells had not been
disturbed by the plow. The bank presented first, a layer of vegefoble
mold varying in thickness from 6 inches to 30. Then a layer of shells
( Unio) ranging from 4 to 6 inches, containing pieces of pottery, bone
and stone implements, and the bones of various animals. Under this,
at different points, varying in depth from 12 inches to 25 were ash pits.
Then came a sandy formation lying over a stratum composed of sand,
gravel, and clay.
Along this bank were ma.de seven excavations; the :first was at the
eastern extremity. As the ridge here is so extremely narrow the face
of the bank was slightly cut away in order to discover whether the
shells occurred farther east along the neck. The shells here presented
a fair compactness of deposit, but on being handled their sharp edges
crumbled. This is also true of the other places examined. Farther
westward, immediately under the mold, and 4 inches below the surface were found in conjunction, intermingled with the shells, several
pieces of pottery and an implement made of the antler of n. deer. It
had been ground to a point and was probably highly polished. It does
not come to a point evenly, but presents two :fiat sides. Numerous
split bones occurred and the jaw, axis, and other bones belonging to the
deer ( Oariacus virginianus); a little west of the middle, 2 feet below the
surface was found a human skull, and with it a shell bead of the Oliva.
It was lying on its left side, with its base tow~rd the north and within
the bank a distance of 4 inches. Under it a,nd partly around it was an
ash heap. All the bones of the face were in place when discovered, but
1·apidly crumbled on exposure to the air. By great care the cranium
was saved almost entire. It is now in the Smithsonian Institution. The
entire skull was filled with vegetable mold, very compact, and full of
rootlets, some of which still adhere to the sutures. On the removal of
the mold, within the skull and lying against the sagittal suture were a
pebble, a piece of charcoal, two :finger bones, three sections of the vertebral column, a piece of the atla , a part of the sphenoid bone, and pieces
of the ribs, also one of the teeth (bicuspid of the upper jaw) in tho right
orbit. It may be a matter of int,e rest to know how these bone came to be
di placed. The skull bore no traces of having been rolled or even di ·
placed ince inhumation, save a twist in the lower jaw. If the kull had
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been displaced then the body or rest of the skeleton was displaced with
it. The probability is that some small animal burrowing into the earth
found the body before decomposition had destroyed all the fleshy parts,
and entering the skull through the foramen magnum used the cranium
for a home. This must have taken place prior to the accumulation of
vegetable mold within the cranium. But this will not account satisfactorily for-the gravel stone and charcoal within the cranium nor the
tooth within the orbital cavity. The following are the measurements of
the cranium:
Inches.

Longitudinal diameter ........ ______ ... _. _.... _... ........ - . . . .
Parietal diameter . . . . . . . _.... __ ..... __ ...... __ . . . ...... _. . . . . .
Vertical diameter ... .......-. . . . . . . . .... . . _................ - - . . .
Intermastoid arch .. _. . . . . . _. . . _..... _. . . . . . . . . . . _. . . . . . . . . . . .
Horizontal circumference .. __ .......... _.........· .. - ..... - . . . .

6
5½
5
12
18¾

The cranium nowhere bears any traces of artificial flattening. On
placing it side by side with a skull taken from a mound in Liberty Township, Butler County, Ohio, a great difference presents itself in every
feature. Compared with an Indian skull from the west bank of the
Great Miami, same county, still another diffemnce is seen besides its
noticeable smallness. The only feature in common is the raised line
along the sagittal suture. But between it and a skull from a mound
near Belpre, Ohio (noticed farther along), a great similarity is readily
seen fo every characteristic feature. The skull was found where it had
been placed by the burial party. Had it not been for the few bones
protruding from the bank it would have been missed. The remainder
of the skeleton had been washed away by the encroachments of the
river. The fire-heap had gone out and was partly buried before the interment, and vegetable mold had commenced to form over it. In covering up the body some of this mold was thrown immediately over jt.
The probability also is, that some shells had been deposited prior to the
inhumation. The mold above the skull gave no evidence of having
been disturbed.
Within 3 inches of the skull, and on the same level with it, an atlas
of the deer was found; on the west of the skull, and removed about 2 .
feet, yet on the same level, were excavated a chert chip and one of the
bones of the foot of the deer; imme~ately below the skul1, and lying
on the beach, were pieces of the lower and upper jaw of the deer; also
the scapula and one of the bones of the foot of the same animal, besides
many fragments of pottery. This pottery, like all the rest foun<;, was
made of clay mixed with crushed river shells.
The next examination was made a little farther west. The vegetable
mold was over a foot in thickness, and tI:re remains of the shells and
works of art also a foot in depth, including ornamented pottery and
fragmentary bones in abundance, together with a human atlas. A
broken implement was obtained here. It is composed of porphyry,and
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was finely polished. It presents four sides, showing breakage. In all
probability it was originally a bark-peeler.
.A.t the last point examined the shell deposit is from 6 to 10 inches
below the surface. Vnder the shells is a charcoal layer. In this deposit were found ornamented pottery, an implement from antler, the
lower jaws of the deer, both young and old, the split bones of same
animals, the breast bone of some large fowl, probably the turkey, and
other objects of interest.
It is evident that if one should excavate at any given point within
this shell-heap works of art would be revealed.
It should be remarked that the above excavations did not partake of
the true character which that word necessarily implies. Only a few
inches along the face of the bank were removed, a further exposure
being unnecessary. Another consideration also had weight, that to cut
much away would endanger the bank, and hence would have been disadvantageous to the land.
It is along this bank where most of the implements which have been
thrown upon the market have been taken. .A.11 the implements mentioned in the paper either came from this shell-heap or else from one
on the southeastern part of the island.
Other shell-heaps inspected are small and composed of the unio. They
were not explored, as they appeared to belong to the same age as the one
fully described above. The shell-heap at the southeastern part of the
island covers about one-half acre, extending to the south bank of the
ridge. When first discovered it was inclosed by a low wall, nearly
square, composed of surface material. Pipes, ornaments, circular stones,
and, some other implements were found in this heap.
A little below the shell-heap, and over the brow of the bank, five
human skeletons were dug up. Two of these were very large. They
were placed in a straight line, heads near together, but divided by a
small pile of shells.
These heaps face the Virginia shore, with the exception of one. It is
probable that the large one faced both shores originally. The general
surface of the land presents no reason why the heaps should be so
located. It is not probable that the Virginia side contained more of the
unio, and even if it did the supply would not have held out long enough
to have continually maintained •a residence on the south. The reason
must be looked for in another direction. The Virginia bluffs do not present a favorable point of attack by marauding bands, and, hence, it may
be concluded that the south side was deemed safer in case of an assault
by an enemy.
Fifteen different forms of arrow-heads are common on the island.
They are composed of gray, f>lack, and brown chert, chalcedony, jasper,
and hornstone. .A.s the implements occur in abundance it is probable
they were fa tened to arrows and used for shooting fish. Implements
of the form commonly called a drill, composed of jasper, were probably
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used in fishing. The general opinion that these so-called drills were
used for perforating stone or other implements may be true. So far as
my own observation extends this view is not sustained. Hun<lreds of
them have been examined by the writer, and many are in his cabinet,
yet out of all these not a half dozen would indicate that they had been
used for drills. If so used their. edges would be more or less· broken.
In Butler County, Ohio, they are almost wholly found along our larger
streams. It is probable that sometimes they were used for drilling, but
usually in fishing or in the chase.
The forms of spear-heads made from chert and other stone are various.
One with a sagittate base is composed of a very pure a.nd clear chalcedony. Only the _stem or base is left; the shaft lost. This form is rare
in -the latitude of Ohio.
Other forms of implements were secured; a drilled ornament composed of the columella of the Pyrula perversa; another composed of the
same, not perforated, resembling a handle, but with no appearance of
ever having been so used; the tips of the horn of the deer, already referred to; pei:fdants composed of cannel-coal,, ~one the eyelet is broken,
but in the other it is perfect ; beads made from bones of the bird; a bone
awl; one cup-shaped form is called an "eagle-stone." It is a natural
formation, and must have been picked up from the gravel. It is partly
drilled, and perhaps intended for a suspended ornament.
Three forms of pipes occur in the collection. One is composed of
baked clay, and is as hard as stone. It somewhat resembles catlinite.
Near it was found the stem, composed of the same material. As this
stem makes a eomplete fit in the orifice or stem end of the pipe there can
be no ql1.86tion that it was intended for this identical pipe. The workmen did· not complete it, for the perforation is still nnfinised. At one
end its depth is one inch, and ·a t the other one-fourth inch. A second
pipe is composed of a fine-grained iandstone, blackened by use and age.
At the t op and opposite from the stem is a lip made for adornment.
The third is an incomplete pipe, composed of calcite, and intended to
represent the head, neck, and breast of .some bird. A tube composed
of steatite found with it was, in all probability, a pipe-stem.
Among the pottery fragments are ears; one is perfect and the other
broken. One stone celt might be classed between hatchet and barkpeeler. It is somewhat rude, never was finished, and is composed of
greenstone. A polished hatchet cqmposed of greenstone and a tool of
the same material, probably used as a polisher, are types of stone implements.
Circular discs occur. Some of them are perforated; one is discoidal,
and all of them are composed of fine micaceous sandstone, excepting one, of cannel-coal. Its face is smooth, and near the center is a
countersink. The perforation is regular, but not smooth. The opposite
side is roundish, with a slight depression at the center. It is scratched
by the coarse grains of sand.

766

PAPERS RELATING TO ANTHROPOLOGY.

'

Another implement is composed of a very hard quality of baked clay,
and probably used in polishing. Chert flakes are everywhere picked up
in the two principal shell-heaps. Nodules of red hematite are common
here, but do not belong to the island.
Some of the coarser implements found are a broken flesher or barkpeeler, polished and made from sandstone, a pestle, made of quartz and
finely polished, another unpolished and composed of a compact sandstone, a double mortar, composed of sand-rock. The obverse bowl is 6
inches long, 5 wide, and 1½ in depth. The reverse bowl is of the same
depth and 5~ inches in diameter at the top.
I
Double mortars are seldom met with in the Ohio region. The collection contains also a so-called spindle-rest, with three perfect circular depressions. On the opposite side is one similar depression. The material is a fine sandstone. It was found in Highland County, Ohio. The
mortar is from the alluvial deposit on the Ohio side of the river, immediately opposite Blennerhassett's Island.
The implements above described do not represent all that are found
on the island, but only those obtained. Some very fine h'1,tchets, composed of brown hematite, andgroovedstoneaxes were seen, but they could
not be purchused. Doubtless other classes of implements are picked up
from time to time.
After a careful study of what was observed at Blennerhassett's Island
the following conclusions were reached :
(1.) The shell-heaps were all deposited by the same race of people
and at the same period of time.
(2.) The deposits were formed by that race commonly known as the
American Indians.
(3.) The evidence appears to lead to the conclusion that the ·Indians
who formed these heaps belonged to the earlier tribes ; for (a) time
must be allowed for the formation of the vegetable mold, and (b) also
a period must elapse for the growth of the forest trees. When the
island was first known to the Caucasian it was covered with forest trees,
which extended overt.he shell-heaps.
(4.) The island was a permanent borne for the savages, and chosen '
on account of its natural advantages. The savage races of North
America chose t~eir abodes, whenever practicable, along the margin of
streams, partially because it afforded them protection against a sudden
attack. The high bank near the point of the confluence of two streaLUs
wa always chosen either for villages or camping parties, for the reason
that only one side needed to he guarded. Blennerhassett's Island was
protected on all sides, thu giving natural ad vantages not afforded on
the main laud. The deer and other animals were hunted on both sides
of the river and brought over in their canoes.
(5.) The vidence that the island formed a permanent habitation is
further hown by the va t amount of chert chips scattered throughout
the heap . The chert was brought from "Flint Ridge," in Licking and
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Muskingum Counties,· Ohio, and then worked into such forms as the
"arrow-maker" had designed. The cannel-coal was brought from a
distance, and then shaped into such forms as was desired. Two goodsized pieces of cannel-coal were exhibited, which had been plowed up.
(6.) That this people either bartered or undertook long ~xcursions is
shown by the chert and cannel-coal implements, and the ornaments
made from the columella of the Pyrula, which shell-fish lived in the
Gulf of Mexico.
(7.) The numerous skeletons turned up by the plow probably belong
to a later age. It is hardly susceptible of proof that the people who
deposited the shells would bury their dead in shallow graves before
their huts. That intrusive burials occurred on the island as late a,':3 the
time of the white man is proven by the evidence of a lead pipe found
among the shells. The stem of this pipe is 3 inches long, and the
bowl 1¼ inches in height. It shows the traces of the molds.
On the Ohio side of the river, and immediately opposite Blennerhassett's Island, and on the second river terrace (plain of Belpre), are numerous e idences of the mound-builders, consisting chiefly of mounds. One
.,, of these mounds is a miniature representation of the truncated mound
in the cemetery at Marietta. Like the above, it is surrounded by a
wall, with the ditch on the interior, the elevated path was leading from
" the mound to the gateway. In front of the gateway (parallel still kept
up) is a straight embankment several feet in length. The only difference in the design of the two mounds is that the gateway in the Belpre
mound faces the north.
About one year ago a mound near the above was removed. It measured 14 feet in height. In it were found several human skeletons and
numerous tubes and pipes. It is composed of some kind of mottled stone
resembling steatite. One of the steatite tubes measures 11 inches in
length, and it is 1 inch in diameter across the mouth. The bore is perfectly smooth and even until it reaches within one-eighth of an inch of
the opposite end, where it suddenly contracts and the remaining part
of the aperture becomes quite small. This end of the tube (some call it
a pipe) is surrounded by a flange 1½ inches in diameter. The tube is
finely wrought, and exhibits much skill on the part of the workman.
Near the top of this tumulus was found a human skull, which is now
in the Smithsonian Institution. In form it is similar to the one obtained
on the island. The wormian bones in the right lambdoidal suture and
at the junction between the lambdoidal and sagittal sutures are the
largest the author bas observed. These bones do not occur in the skull
from the island. The following are the measurements :
Inches.

Longitudinal diameter ___ . __ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..
Parietal diameter ...... - ......... _. . . . . . . .. . . . . . . . . . . . . . . . ~ .
Vertical diameter . . . . . . . . . . . . . . • . . . . ................. _. . . . . . .
Inter-mastoid arch.... .. . . . . . . . . . . . . .. . . . . . . . . . .. .. .. . . . . . . . .
Horizontal circumference ........ __ . . . . . . . . . . . . . . . . . . . . . . . . . . .

6~

5½
5¼
lff~

19¼

,
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Over tho left orbital cavity, and just above the superciliary arch, is a
perforation one-half inch in diameter. Another perforation occurs in
the right parietal bone, near the sagittal suture.
On the farm of Cyrus Ames, and on the alluvial terrace, several years
ago, the river washed out a hollow structure, composed of stone carefully laid up in the form of a well or cistern. This subterranean vault
had no visible outlet. Near it was found a rude mortar.
It is probable that other remains occur on the plain of Belpre and 011.
the Virginia side, but as attention was not called to any other ancient
works, this account must here come to a close.

ABORIGINAL STRUCTURES IN CARROLL COUNTY,
TENNESSEE.
By

JAMES

M.

NULL,

of McKenzie, Tenn.

,

The aboriginal structures in this county are four mounds, situated in
the sou th west corner of civil distri~t No. 22, three of them on Clear
Creek, and one on Crooked Creek, 4 miles south of McKenzie, Tenn.
Crooked Creek and Clear Creek are small, ever-running streams, with
swampy bottoms and miry banks, without any fords except where they
are crossed by the old Indian trails. Mound No. 1 is 8 feet high and 30
feet in diameter, being situated in a front yard. The owner will not
allow it to be explored. It is on a ridge running down to a point on the
creek, half way between a spring 300 feet distant on the west and a
bluff 20 feet high on the east. On it were standing, when first occupied 35 years ago, a ches'tnut and a sweet gum tree, each 2½ or 3 feet
in diameter.
Mound No. 2 is on the south bank of Clear Creek, three-fourths of a
mile from mound No. 1, in a northwest direction, 350 feet from a bluff
15 feet high, and 200 feet from a spring. It was originally not more
than 3 feet high and 30 feet in diameter, was in a horse lot twenty-five
years or more, and has beon plowed over for 10 years, so as to be nearly
obliterated. During the plowing nothing in the way of relics has been
discovered.
Mound No. 3, one-half mile northeast of No. 2, is on the east side
of a bluff 20 feet high, and 200 feet distant, and about the same dis, tance from a spring. It was 6 feet high and 25 feet in diameter when
explored a few years ago. A man dug a cellar in it, knowing it to be
an " Indian mound," hoping to find valuables. He sunk a pit 12 by 14
feet, 2 feet below the original surface, and found nothing but "red
dirt," a be expres ed it.
Mound No. 4, 6 feet high and 20 feet in diameter, is one-half a mile
northea t of No. 3, and 1½ mile north of No. 1, with a spring 300 feet
and a bluff 600 feet di tant on the east. It is situated in the woods,
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out has no growth on it. There is no depression of the earth near by.
It was explored by an old gentleman 30 years ago for treasures. He
suuk a pit 3 feet in diameter from the center of the summit to the level
of the surrounding earth. A gentleman who was present gives the following account: The mound was composed of red clay, and extending
from the apex to the bottom was a circular space, 6 inches in diameter,
consisting of black mold, apparently the remains of a pole, around
which the mound bad been built; nothing else was discovered.
At the head of the bluff, east of mound No. 1, is a good ford, with
hard, sandy bottom, the only one known on Crooked Creek. On the
north bank, which is 10 feet high, is a deep worn trail, plainly visible,
although it has not been used as a crossing since the settlement of this
country, as long ago as 1820·. The old settlers call it the "buffalo trail."
.A ridge runs from this ford to the lower end of the bluff near mound
No. 2, where there is another ford and the only one on Clear Creek for
a number of miles. Like No. l, it shows a deep trail worn down the
bluff on the east side. From the bottom runs a ridge near mounds No.
3 and 4.
When this country was :first explored by white men, all the land west
and north of Clear Creek for a great distance was open barrens, almost
devoid of timber, and, consequently, a vast grazing place for buffalo,
elk, deer, etc. These fords gave them the only means of crossing in
their migrations, and the absence of any remains or relics in the two
explored mounds leads me to the opinion that they were designed for
observation. Each one is within sight of another, from No. 1 to No. 4.
Mr. Edward Gwin, who settled this place, collected quite a number of
relics in the vicinity of mounds Nos. 1 and 2, consisting mostly of spear
and arrow beads and obsidian axes. They were sent to the Smithsonian Institution by Prof. E. H. Randle a few years ago.
· The other indications of the former occupation of this region by the
aborigines are the remains of a great number of workshops. There are
a great many springs in this country, and wherever a spring occurs, on
the nearest f'levation will l>e found quantities of flint chippings, broken
pottery,incomplete arrow-points, blocks of flint, smooth, rounded stones,
some with a small cavity worn on one or on both sides. These places
occupy an area of from ~ to 2 acres. The material used must have been
brought from a great distance, as there is no stone in this country except
soft sandstone, and very little of that.
.
In 1863 the author assisted in exploring a mound 3 miles west of Tupelo, Miss. It was 8 feet high, 30 feet in diameter, and comp~sed of
white sand. It was situated on a ridge 400 feet west of a bluff, at the
base of which is a spring. A shaft about 6 feet in diameter was sunk
from the summit to the level of the surrounding soil, and a circular
space filled with dark mold was reached. It was not more than 2
inches in diameter. The ridge on which it was situated was composed
of loose sand covered with small growth of scrub oak.
H. Mis. 2u--4U

· 770

PAPERS RELATING TO ANTHROPOLOGY.

MOUNDS IN PUTNAM . COUNTY, GEORGIA.
By BENJ. W. KENT, of Eatonton, Putnam Go., Ga.
The most remarkable mounds in Putnam County were ,isited an<l
measured by Charles 0. Jones, jr., and the writer, and reported by Mr.
Jones, namely, the Eagle Mounds, of which no description is needed in
this communication. Since the last report the stone tumuli on the
plantation of Dr. J. T. de Jorrette, east of Eatonton, have. been disturbed, and besides human bones taken therefrom, a pottery pipe of the
ordinary size, and shaped like the head of an eagle, was found. No
description is necessary of the other pipes in the series excepting the
one made to imitate a human foot, which is remarkable for the hardness
of the stone. From the stone tumulus on the plantation of Robert 1\1.
Grimes was taken a soapstone finger-ring, not in the writer's collection, which is without ornamentation. Another finger-ring, found near
the Eagle Mound, on Scott's plantation, is made like a seal ring, with
a head or top. None of the pottery collected is remarkable; one vessel
is about 14 inches high, and a bowl measures 13 inches across the top;
all the remaining vessels are about the usual shapes.
There is in this place a chungkee stone of white quartz or limestone
about 6 inches in diameter, owned by Thomas B. Harwell. It is beautifully smooth, hollowed out on either side, and more smoothly finished
than any other implements ever seen by the writer except those of
Mexico or Peru. It has no hole through the center like the one drawn in
Foster's Prehistoric Races (p. 218).
The human bones picked up from time to time reveal nothing unusual.
It is impossible, howeYer, to get any whole skulls. Attention is drawn
to the fact of the existence of human remains under every conicalshaped stone tumulus so far as examined; but whether such will prove
true of the bird-shaped mound is not known, as the stones are too large
to be removed Regarding the three mounds on Shoulder Bone Creek,
near Sparta County, pipes and pottery haYe been obtained from the
largest mound, but no human bones; whereas from the middle mound,
which is the smallest, and but little above the level of the bottom lands,
having been plowed over for 7 years, many human bones and teeth and
bead were taken. Ashes and shells are often found, showing where
the aborigines lived. There existed hereabouts, so far as I know, no
cave dwellings, and neither masonry nor sculptured slabs. While an
i olated skeleton is sometimes found, many exist in the tumuli. No
skeleton in a cyst or other receptacle has been found, except one of an infant, probably in Mellepueli. All the stone tumuli are on high hills, usually on the highest poi-tion; all the earth tumuli are in the bottom lands.
There are various other mounds and shell-heaps in this and adjacent coanties. There is an earth mound on the lands of Mr. 0. Purifoy,
in Ja per County, once probably 6 feet high, but now much leveled by
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plowing. Near Murder Creek, in this county, and not over half a mile
from the Olin ton road, exists a stone tumulus said to be of immense
size, butnevervisited bythe author. Near Little River,and below Pierson's mill, and on the op1)osite side, are several stone tumnli, and another
group east of these. They are within a few feet of tqe conical group, and
not more than 100 yards apart. There is a mound near Dr. J orrette's d wellling, near the opposite bank of the Oconee River, from which was dug a
bird-shaped calumet, and human bones also were found. There is a rock
mound on the plantation of Robert M. Grimes, near the line of Hancock and Greene counties, also an earth mound ab<;mt 8 feet high and
30 feet in diameter, west of the rock tumulus, and near the Oconee River,
in Greene County, situated in the bottom land. Near Lawrence's Ferry,
and between Little's Ferry road and Oconee River, is a mound supposed
to be bird-shaped, in.closed in a circle. Upon the plantation of Dr.
White, Hancock County, are mounds of earth, near which runs a ditch.*
va:rious other small mounds and shell-heaps are scattered over this
county.
PREHISTORIC REMAINS IN FLORIDA.
By J.

FRANCIS LE BARON,

u. s. Engineer.

I arrived in Fernandina, Fla., February 26, 1877, accompanied by an
assistant. This place seemed to have been a camping or living place
of prehistoric man, for there was to be seen here the remains of a somewhat extended kjokkenmodding, on the north side of the town.
I next went to Jacksonville, and remained there until July 14.
While there I made the acquaintance of the principal archreologists of
the place, and from them obtained many valuable notes and suggestions.
·
·
Mr. A. A. Knight, esq., informed me of the location of the mound in T.
2 S., R. 27 E., and the shell-heaps or kjokkenmoddings at the mouth
of the Saint John's River, in T. 1 S., R. 29 E., which I have since visited.
Those on the north side of the river on Fort George Island are men~
tioned by S. P. Mayberry in the Smithsonian Annual Report for 1877,
p. 305, and by a writer in Harper's Monthly for November, 1878, in an
article entitled the " Sea Islands."
W. W. Dewhurst, C. E., postmaster at Saint Augustine, referred me
to the mounds in T. 3 S., R. 26 E., and T. 4 s.; R. 26 E., two miles east of
Mandarin.
Leaving Jacksonville on the 14th of July, 1877, we sailed up the river
in a two-masted sail-boat and discovered our first mound one mile south
of Picolata, on the east bank, in a high hammock. ~t is of sand, about
25 feet in diameter at the base, and 8 feet high, and situated about 50 feet
from the river. We did not open it, and it showed no signs of ever hav* .Antiquities of Southern Tribes, C. C. Jones, jr. 7 p. 144.

772

PAPERS RELATING TO ANTHROPOLOGY.

ing been explored. Leaving this place and continuing up the river, we
passed a mound on the east bank, 5 miles south of Tocoi, without knowing it. The next mound that we found was situated on the west bank
of the river, about 2 miles north of Pilatka. It was a shell-heap about
12 feet high, the eastern edge abraded by the waters of the river into a
steep bluff. A large part of this shell-heap had been carried away in
boats to JOrm walks and drive-ways in Pilatka and for fertilizing purposes.
This practice is very common throughout the State, and is .working
the speedy destruction of these interesting remains.
The shells in this mound were mostly fresh-water species. The bottom of the mound is washed by the river, and the part that has been
exposed to the continued action of the water has formed a kind of calcareous conglomerate, which is thickly interspersed with human and
other bones, broken in all cases that came under my notice. The conglomerate forms a very hard, apparently durable, stone, upon which
extreme age would produce but little effect.
I am informed by Mr. James H. Fry, of Pilatka, that there is a mound
in the swamp half a mile west of the shell-heap. Arriving at Pilatka
I found the remains of a small mound, filled with broken pottery, in the
southeast part of the town. The fire-bell tower stands upon it, and it
is partially demolished. There seem to be kjok~enmodding remains all
along the shore here. I was fortunate to meet Mr. J. H. Fry in this
place, and I found him well versed in the archreology of the region, and
disposed to give me all the information in his possession. To him I am
indebted for the location of a large number of stations, including the
following:
1. A shell mound nearly opposite Pilatka, a little to the north, on
the land of Mr. Thew. There is a wind-mill on the top.
2. A large shell mound, about 9 miles east of Pilatka, on the land of
Mr. Rollinson.
3. A large number of mounds, 20 to 30 miles west of Pilatka, from
one of which shells and arrow-heads have been taken.
l\fr. Fry had a large collection of relics from different mounds; among
them was an earthen bowl holding about a quart, in perfect preservation, which was taken from a mound in Lake Worth, on the east coast.
Mr. Fry also informe<l. me that there was a well-defined chip-yard, or
aboriginal neolithic workshop, with an abundance of rejected fragments
of flint, on the east bank of the Saint John's where it leaves Lake
Monroe.
At Pilatka I also met Col. H. L. Hart, to whom I am indebted for the
locations of two mounds on Murphy's Island, in the Saint John's River,
10 miles south of Pilatka, on his land.
Leaving Pilatka, the next mound on the river, going south, is 4miles
south southea t up a creek. We stopped next at San Mateo, a landing
on the ea t ide.
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From Mr. P. B. Bishop there I learned of a mound about.15 feet high,
30 feet in diameter, on the southeastern shore of Orange Lake, Marion
County.
The next'place of interest on our route was a shell bluff near Buffalo
Bluff, on the east side of the river. Here we found human and other
bm1es and pottery in abundance. The bluff was about 6 feet high, and
the locality gave evidence of having been a residing station of an
ancient people. This place is only a short distance south of the mouth
of Dunn's Creek. A little further on we came to Mr. White's, on the
same side of the river. From him I obtained the following data: There
are three mounds here on Mr. White's land, and three shell-heaps partly
on his land and partly on that of his neighbor, Mr. McDean. There is
also a shell-heap on the opposite or west side of the river, about a
quarter of a mile from the bank, claimed by Mr. White to be the largest
in the State; and a shell-heap and mound three-quarters of a mile south
of Mr. White's, on the east bank, on land known as the Hernandez
grant. There are, besides these, one on the west bank, 2 miles south
of Mr. White's, which is very large; one opposite this, on the east
bank; a very large one on the east bank, 4 miles south of Mr. White's;
a very large one on the east bank, 6 miles south, on land of l\fr. Wells;
another very large one on the east bank, 13 miles south of Mr. White's,
at a place now called Beecher, at the entrance of Little Lake George;
and, finally, one on the east shore · and one on the west shore, 2 miles
south of Beecher.
On the east side of Dunn's Creek is a mound with earthworks and
fosse. There is another mound on the same side of the creek, at its
junction with the Saint John's, on land of Mr. Wells, or very near his
line; and one on the other side of the creek, on Mr. John Wells's land.
On Bear Island, in Dunn's Lake, there are mounds, and others on
both sides of the lake. Mr. Wells's house, at Nashua,~utnam County,
east bank of the Saint John's, is situated upon a large shell heap. There
is another about half a mile north of Mr. Wells's, on the same side; and
still another west of Mr. Wells's, about a quarter of a mile from the
river, on the first island in the swamp. There is also a shell-heap on
the west side of the Saint John's, half a mile north of the mouth of the
Ocklawaha River and half a mile from the Saint John's River. We
passed the celebrated Mount Royal, but did not go ashore to examine
it, as it has been so fully described by Bar.t ram and Professor Wyman.
There was a large shell heap (kjokkenmodding) at Fort Gates, on the
opposite side of the river from Mount Royal and a little to the south.
Here Dr. Lente found an arched fire-place or oven, with numerous b,ones
of turtle, deer, and other animals, together with human bones, on land
belonging to himself, about 30 feet from the wharf. The arch, he stated,
was perfect, and was found several feet below the surface of the kjokkenmodding as it was being leveled. He informed me that it exhibited
the true principle of the arch.
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Five miles.soutb. of Fort Gates we came to the outlet of Lake George.
Here on the east side, on land of Martin Hyas, a.re two mounds and two
shell heaps, in Range 26, Township 13, East and South. These were
pointed but to me by Judge Bartlett, of Georgetown, whom I found very
kind and obliging, and who left his office and took me through the hummock to the locality. On Lake George are additional remains, as follows:
1. On the west shore, commencing at the northern end, there is a shell
mound directly west of Hog Island.
2. One on Salt Run, 1 mile up the run.
3. One at the mouth of Silver Run.
4. A very large shell-bluff on land of Damon Greenleaf, at the mouth
of Silver Spring. The shell mounds noticed near Silver Lake, and one
2 miles up Juniper Creek, are given on the authority of Professor Jeffries Wyman.*
Passing around the southern extremity of the lake to the east shore,
at the influx of the Saint John's, at a place called Lake View, we find a
very large mound on land of Mr. Rapes.
Next on the Acosta grant, Range 27 S., Township 13 E., on Dr. Lente's
place, called Seville, there are several small mounds.
We now leave Lake George, and passing up the river to Volusia find
there a large cone-shaped mound at the landing on the east side of the
river. This mound appears to be nearly 20 feet high, and at least 300
feet in diameter at the base. There is a house and orange grove upon it.
It is irregular in shape, and was probably built on hilly ground. Professor Wyman speaks of a shell deposit there and a mound at Fort Butler, opposite, but we saw nothing of them. The next shell mounds
observed by us are those called Orange Bluff and Bartram's mound,
near the outlet of Lake Dexter. These are also mentioned by Professor
Wyman. t He also speaks of two between these and the last mentioned,
which we did not see.
The next shell mound visited is at Saint Joseph's, 7 miles north of
Osceola, on the west bank of the river. There is a house on it. We did
not stQp again until we arrived at Blue Springs. There are severalshellheaps shown on the map in this distance which had been examined by
Professor Wyman, so we did not stop for them, but conteuted ourselves
with a view of them as we sailed along. The one on the west bank at
the outlet of Lake Beresford appeared very large. The other one is half
a mile south of Palm Landing, and one a mile south, both on the east
side. At Blue Springs I was fortunate in meeting Mr. L. P. Thursby,
to whom I am indebted for valuable information, as was Professor
Wyman on his Yi it. We found there the shell heaps mentioned by the
latter on both sides of the Blue Spring outlet.
The next shell mound i at l\fr. Scott's, called Barker's Landing, on
* Fresh-water shell mouncls of the Saint Jo1m's Rit'er, Florida, p. 3 •
Ibid., pp. 35, 37.
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the east bank, about 2 miles north of the mouth of the Wekiwa. There
is a house upon it. At the mouth of the Weki wa there are two mounds
on the east bank of the Saint John's. They are 1 mile south of Emanuel
Landing. One is about 100 feet from the river, on the edge of the hummock, and the other is about 250 yards, and in the hummock. There is
another about 7 miles by river, 4 in a straight line, near or on land of
Colonel Thrasher, about a, quarter of a mile from the Saint John's River,
across a marsh. This mound is 1 mile north of Lake Monroe, on the
east side of the river.
Professor Wyman mentions extensive shell deposits, 6 or 7 miles up
the W ekiwa, but we did not visit them. There is a shell mound on the
Sanford grant, .at the north end of Lake Monroe. About Lake Monroe
are other mounds, as follows:
The celebrated shell mound at Old Enterprise; this was being carted
off when I "Visited the spot, August 15, 1877, for the purpose of fertilizing a neigh boring orange grove. I collected several specimens there,
of which mention will be made further on. The mound was apparently
about half gone. It was composed of fresh-water shells, simila.r to those
now found in the lake, but very much larger than any now living that I
have seen.
There were occasional fragments of large Rea conchs, many human
and other bones, and much pottery with ashes, &c. Very many of the
delicate shells were uninjured, although very fragile, showing that they
must have been piled up in very large quantities at a time, and not
have been simp1y the remains of a feast left on the ground, for in this
case the shells would have been exposed to breakage by the trampling
of feet and movements of the family. Throughout the mound the shells
were deposited very loosely. There was not sand enough to bind them
together, and remarkably little humus or black soil. This heap cannot
then be classed as a kjokkenmodding. It must have ,been raised for a
purpose, and not ~s the incidental accumulations of kitchen refuse. If
the shell fish were used as food it would seem that they must have been
boiled whole and then the shells thrown on the pile after the extraction
of the tenant.
I am inform€d by·Mr. Scott, of Barker's Landing, that 2 or 3 miles
from this mound and from the lake js a shell heap, composed entirely
of oyster shells.
Leaving Lake Monroe, the first station of interest was Ginn's Grove.
Here are two sand burial-mounds and near by is a shell heap, or rather
a kitchen refuse heap (kjokkemnodding). One of the mounds js high and
conical, the other ~ow and :flat, and spread out over a large extent of
ground. The conical high mound had been opened previously and we
found several fragments of pottery and human bones thrown out of the
excavation.
Continuing on our voyage we passedLakeJessup by a cut-off, and so
did not see the mounds referred to by Professor Wyman, and shown on
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the map at outlet of Lake Jessup. Lemon Bluff was the next place
where we found prehistoric remains. This about 10 miles from Lake
Harney. The bluff is about 30 feet high and on the top is a cultivated
field, and here are found indistinct remains, broken pottery and shells.
It was evidently a place of residence.
At Cook's Ferry, on the west bank of the Saint John's, at the outlet
of Lake Harney, is a very large shell heap, on which is an orange grove
and house. I found several pieces of pottery there and some bones of
animals and human beings. This is described under the name of King
Philip's Town by Professor Wyman. Back about 200 yards is a small
but steep conical sand mound. In this mound Mr. Cone, sheriff of
Volusia County, found two flakes of silver about as large as a 25-cent
piece; they were smooth and without marks, and he thought were poor
silver.
On the west side of Lake Harney, just north of Fort Lane, is a mound.
I am also informed that there is a large earth-mound at Fort Christmas,
above Lake Harney and west side of Saint John's, in pine woods.
The next that we visited was the so-called Orange mound, about half
a mile south of Salt Creek outlet, and on the west side of the Saint
John's. This has the appearance of an island in the boundless marshes
surrounding it, and is visible from a long distance. It was then covered
with trees, which have since been cut away, sugar-cane and other
crops being planted in their place. It is conical in shape, rising on all
sides to the center. It is colossal in dimensions, being over 600 feet
in diameter at the base, and about 40 feet high. The ground appears
everywhere to be composed of black earth and shells and ashes. It does
not seem possible that it should have been artificially formed, for the nearest dry land is as much as 3 or 4 miles off, and communication can only
be made by boats. It appears to me probable that it was a retreat for
the women and children in time of war, and that there was originally a
small hill there, which was increased in size by the accumulations of
shell-fish and kitchen refuse, incident to a prolonged camp. A sma11
excavation made by some alligator hunters, which I examined, yielded
the usual pottery and broken bones. I think this place deserves a careful exploration.
There i a small mound of like nature about 2 miles south of Lake
Harney, on the west side of the Saint John's River, and about a quarter
of a mile off in the wet prairie. It is covered with cabbage palms, and
i but 3 or 4 feet high.
The next mound, as I have been informed, is situated at the northeast
end of Lake Poinsett, on the east bank. Going further south, there is
an earth mound at Fort Taylor, on the west side of Lake Winder, on
the margin of the lake. There is now a country store on it. There i a
mound 10 or 15 mile south of Lake Wa hington, at the head of Big
C pre s Swamp, we t side of river, and north of the swamp. For the
1 · t three I am ind bted to Mr. 0 teen, tax collector of Volu ia County.
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Professor Wyman mentions two shell heaps on the east bank of the
Saint John's and the right bank of Salt or Moccasin Creek (facing down
stream), near the union of the creek with the river. One of these he
calls Possum Bluff, but wrongly, as Possum Bluff is situated about 15
miles south of Orange mound, in a straight line on the east side of the
Saint John's.
There is a mound near the mouth of Snake Creek, which connects
Salt Lake and Lufman's Lake. It ,is about one-half to three-quarters of
a mile up the creek. Mr. Cone informed me that he had made a cursory
examination of it, and found a lot of beads and a human skull with a
·
bullet-hole in the back.
This completes the locations on the Saint Job n's and its tributaries
as far aH my examinations extend. The Ockla waha River, I am informed,
contains a great many on its banks. Crystal River, on the Gulf coast,
is mentioned by Col. F. L. Dancy, formerly State engineer and geologist
of Florida, as having a remarkable mound on its bank, 4 miles from its
mouth.*
Several mounds are reported 20 miles south of Saint Augustine, on
Peltier's Creek, on land of David Carter, and shell-fields on Anastasia
Island, opposite Saint .Augustine.
I am also informed by a" Cow-boy,"wl10 had seen them, that there
· are two or three mounds on the east bank of Reedy Creek, in the northeast corner of Polk County, between the creek and Lake Tohopekaliga,
and also remains of extensive earthworks, believed to be fortifications,
near the bay on the east side.
I am informed there are mounds on two large islands in Lake Kis:simee, southerly from the last.
Mr. A.. W. Conklin mentions in Forest and Stream of December 30,
1875, pp. 330 and 331, the following mounds and earthworks:
One near t4e south bank of Boggy Creek, a st.ream which flows to
the southeast and empties fato the northwestern bend of Little Tohope,
kaliga, and another about 4 miles further south, near the edge of Fen..
nel Prairie. These mounds, he says, are ·rnry much alike, being about
50 feet in diameter and not over 10 feet high. Also a greater number on
Barton's or Parton'~ I sland than in any other place. One in particular, which he calls Parton's mound, seems to be a fortification, with a
fosse, enciente, graded approaches, &c.
A mile to the northwest of the abov-e-described works, in the edge of
the bu:mmock overlooking Pleasant Lake, are the remains of a very
large fortification, with walks nearly 20 feet in thickness and from 3 to
8 feet high.
Otller and somewhat indefinite remains are found on a hill, about a
mile to the southwest, across Pleasant Lake. One mile further west,
on Pine Island, Le says, there is another work, consisting of a mound
surrounded with a wall, and having what be thinks an artificial boat
*Smithsonian R eport, 1865, p. 357.
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harbor. In the interior of the island, which is 2 or 3 miles in diameter,
other mounds are found which do not differ materially from the one at
Boggy Creek. In addition to these larger remains, the main island has
on its surface some two or three hundred smaller mounds, usually about
30 feet in diameter, and 2 or 3 feet in height. He considers these dwelling places.
Four miles south of Pine Island is a work similar to the one at Pleasant Lake. Along the eastern side of Lake Tohopekaliga are a number
of small mounds, and at the place of Charles McQuaid, on Lake Cypress,
are two of the ordinarr, round-topped mounds. Twenty miles southeast of Lake Kissimee is another large mound. It is about 35 feet
high, 40 yards in diameter, bu1lt of sand, with a graded approach, and
covert way. About a dozen miles southeast of this mound, which is
called the Hope mound, in the neighborhood of old Fort Drum, are two
other mounds similar to it.
All down the Kissimee River mounds are to be found, of which the
largest and most important is at Daughtery's, on the west side of the
river, 4 miles northwest of Fort Bassenger, on Istokpoga Island, at the
northeastern extremity. Here we have again the graded approach, a
covert way, and circular bastion. One hundred yards to the west is an
earthwork resembling a redoubt. Eighteen miles to the southwest of
t~is mound, in the m1-rsh which bounds the island, is a part of a wall,
which is a mile in length. At the southeastern extremity of Little Tohopekaliga Lake is a work similar to the Parton mound already described.
Along the Kissimee Rirnr are embankments apparently raised by
the hand of man, running for long distances in a straight line. He says
they were apparently constructed for dikes. In the Parton mound, on
the Little Tohopekaliga Lake, John Evans, ex-sheriff of Queen's County,
exhumed .fifty-four skulls which had l>een buried close together, forming
a circle.
.
At McQuaid's, mound on Lake Cypre s, a piece of gold, inscribed with
characters in some unknown tongue, was found. It was hammered, not
coined, and sold for $16.
The "Hope mound," near old Fort Drum, has not been disturbed, and
offers with other near it a fine field for the antiquarian. The articles
taken from the Daughtery mound are all modern, consisting of an immense variety of beads, some small as a pin's head and others an inch in
length, of various color , and some of them gil<led-glass ear-drops,
and a piece of ilver about 3 inches in diameter and about equal in
thickness to a silver half dollar; two steel axes, each over 10 inches in
length, one 4½ and the other 5½ inches on the blade. On the sides of
the ax are seYeral markings made witll a cold chisel. All these articles
were found near the urface.
Mention is also made of a remarkable work on the Caloosahatchee
River, which appears to be a canal. On the west ide of Lake Okeecho
n ar Fort C nter ju t a o,e the mouth of the Tmthlopopka-
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hatchee River, in Townships 40 and 41, Range 31 south and east, are
mounds, as I am informed by Dr. Kenworthy, of Jacksonville, and others
who have visited them. There are fortifications south of them in T. 42
S., R. 30 E. Dr. Kenworthy a18o locates a mound south of the Oaloosahatchee River in T. 45 S., R. 26 E. Mention is made of shell banks at
the mouth of Manatee River, Tampa Bay, in Smithsouian Report for
1866, page 357. Mr. James .1\1. Kreamer, chief engineer of the Atlantic
and Gulf Coast Canal and Okeechobee Drainage Company, who has
lately visited the remarkable canal on the north side of the Oaloosahatchee River, discribes it as a canal 4 feet deep by 10 feet wide, clearly
cut through the low fiat pine woods, and the excavated sand and earth
thrown up on the sides. It starts from the upp-er end of Lake Flirt,
and runs in a northeasterly direction, in a perfectly _straight line, as if
laid out by an engineer, to a group of large mounds situated in the pine
woods about 3 miles from the Oaloosahatchee River, and then returns
to the river in a southeasterly direction between Coffee Mill Island and
Lake Hiakpocllee, inclosing a triangular area, and having a total length
of nearly 6 miles. Large pine trees were growing in the bottom, in
places where there was no water. Many of these trees were as large as
any growing in the surrounding forest.
Returning to my own discoveries, while chief engineer of the Saint
John's and Indian River Railroad in Florida, and engaged in locating the
line from Titusville to Lake Harney, I found the following mounds:
About half a mile from Titusville, and a quarter of a mile north of
the track, on the south side of the wagon-road to Salt Lake, is a small
sand mound in the pine woods. It is only about 5 feet high, and perhaps 15 feet in diameter at the base, and is overgrown with bushes and
saw palmetto. Four miles and fifty-fo_ur hundredths from the terminus
in Titusville, at the junction of the Salt Lake branch of the railroad, is
a large sand mound. The Saint John's and Indian River Railroad
comes round near the west side. It is about 200 feet in diameter and
30 feet high, almost a perfect cone. The pits from which the sand was
taken are plainly discernible at its base. This mound is mentioned
by Professor Wyman,* who opened it on the top, and found a '' skeleton
and piece of coquina cut in the form of a turtle." Subsequent explorers
found two silver coins in it, which were in the possession of S. J. Fox,
then general manager of the Saint John & Indian River Railroad.
The next mound is about a mile from the railroad, to the east of station 160 (100 feet stations starting from "Indian Mound Station" on the
Salt Lake Branch Railroad), or about 3 miles from the junction.
At station 284, about 5! miles from the junction, is a small mound on
Turtle Island at the head of the Salt Lake Prairie. It is situated on
the immediate east bank of Boggy Branch, and only about 60 feet northeast from the center line of the railroad. It is a sand mound about 25
feet in diameter, and 5 or 6 feet high.
*

FreBh Water Shell-Mounds of the Saint John's River, Florida, p. 16.
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Commencing now at Mosquito Inlet, on the east coast, and going
south, I will mention the mounds on the Hillsboro' River, Mosquito
Lagoon, Indian and Banana Rivers, and Lake Worth, as far as I have
been able to discover and locate them or learn of them. But first I
will mention a mound on the farm of Mr. Andrew Bostrom, on the Halifax River, north of the inlet and nearly opposite Ormond. This mound
is just south of the house and close to the bank of the river. It was
originally about 50 feet through at the base and 6 ieet high, but has
since been cut thron gh on the western side to form a road.
There is also a high sand mound a few rods south of Smith's place,
about a mile south of Bostrom's, on the same side of the river.
South of Mosquito Inlet the first mound is at 4 ' the extreme north end
of Block Hummock, 3 miles west of Mosquito Inlet." This is described
by A. M. Harrison;assistant United States Coast .Survey,* who found
in it human skulls and several peculiar beads.
We come next to the large shell heap at New Smyrna. This is a
kjokkenmodding, about 20 or 25 feet high, 300 feet long by 150 wide.
It contains broken pottery. There is a country store upon it. There
is a shell mound opposite, not a kjokkenmodding, at Captain Briggs's,
formerly .Alden's place, which is mentioned by D. G. Brinton, M. D.,
in Smithsonian Report, 1866, p. 357. Half a mile south of New Smyrna,
on the west side, is another large shell heap near the river, with a house
upon it.
One mile and nearly three-quarters south of New Smyrna, on the
same side, is a large shell heap upon which are the ruins of Turnbull's
Castle, and just north of it Turnbull's Canal. The canal and castle
were built by the English during their occupancy of this region.
South of the post-office in New Smyrna, at a distance of 5j/ miles, is
a mound on the west side, near the river and Mr. R. Burdick's place,
which is known as the ·Fox mound.
Six and a half miles south of New Smyrna and on the same side
i a very large shell mound, with a house upon it. The place is known
a Ohilds's, but is now owned by Mr. F. J. Lockwood. It is about 30
feet high and 400 feet long on the river. Directly opposite this, and
half way to the ocean, in the middle of the large mangrove marsh, is a
shell heap on a branch of Cedar Creek. It is about 15 feet high and
00 feet in diameter at the base, which bas been partly washed away by
tbe waters of the narrow creek. If this place was chosen for concealment, the builders were eminently successful, as it is very difficult of
access and effectually hidden by the thick mangrove trees. It seems
incredible that human beings would ever have chosen such a place for
a habitation, unless to P-scape discovery from an enemy. The island
upon which the mound stands is all mangrove mar~h.
One mile south of Child ' , by the west pas age, i, a large mound on
a small i land near the we t bank, known as "Brick-house Mound."
• Smithsonian Report, 1877, p. 30:5.
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The Coast Survey haye a trigonometrical station and a stone post on
top. This mound is high and steep, and composed of oyster shells and
conchs. It is about 100 feet in diameter, and 20 or 25 feet high, with
a steep bluff on the eastern side, where it fronts on a small cove. This
cove contains the best oysters on the east coast. A wagon road has
been built around the eastern face and a causeway across the marsh in
the rear to the main land, about 100 yards, where there is a large wild
orange grove which has been budded with sweet stock.
Nearly due east from this shell heap, on the ocean beach ridge, is the
celebrated Turtle mound, 8-z miles south of New Smyrna. It is composed mostly of oyster shells, with occasional conchs. The western side,
next to the Hillsboro' River, is now abraded by the water to a precipitous bluff. It appears to have two summits, with quite a valley between, and the sides are covered with thick bushes. This mound is described by the same writer in Smithsonian Report, 1866, p. 357, and by
myself in Rod and Gun, November 4, 1876.
We come next to a "very large mound at Bissett's Hill, on the west
side of Hillsboro' River, about a mile south of Turtle mound. It is
as much as forty feet high, with steep sides, composed of shells and
black earth, and covered with a wild orange grove. It was also used
by the Coast Survey as a triangulation station, and its position is well
shown on their published chart, No. 4, of the Inside Passage, East Coast
of Florida, Hillsboro' River. Several of the mounds on the Hillsboro'
River and Mosquito Lagoon are shown on these charts.
Directly east of Bissett's Hill, on the beach ridge or peninsula, close
to the East Channel, is a small shell-bank at a place called Pumpkin
Point.
Just a mile and a half below Bissett's Hill is a small shell mound,
called "Live Oak Mound," on land of Mr. Lafayette Allen, and a few
rods north of his house. This I did not examine.
A little more than 2 miles south of Bissett's Hill, on the west side, is
a shell heap known as Oak Hill. It is about 18 or 20 feet high, nearly
800 feet long and 500 feet wide, the longest side fronting on the lagoon.
It is composed of shells, mostly oyster, and is very irregular on the top,
with many small hillocks of shells, with depressions between them, as
if the hill had been the abode of several families, each one making its
own heap. The east side is washed by the waters of the lagoon, and
the west is backed by a marsh and creek about 800 feet wide altogether. Human bones and pottery are found in it. There is a postoffice called Oak Hill upon it and several houses. Mr. Rideout,'formerly
a county commissioner of Volusia County, once lived here, and two of
his family are buried on the top, just south of his house. This is a true
kjokkenmodding. It is situated un a point, partially protected in the
rear by a creek and marsh, as is the one at Bissett's Hill. This kind
of location was a favorite one with these people. It served to protect
them from the stealthy approach of _an enemy or from the dangerous
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attack of wild beasts and reptiles, of which tho black bear and panther,
and poisonous snakes were the most dangerous. It also gave them
greater immunity from the mosquitoes, and enabled them to enjoy the
cooling sea breezes in summer. For the same reasons the first settlers
have generally chosen these places for their own residence.
A little less than half a mile southerly, on the lagoon shore, same
side, is another large kjokkenmodding, and there is a house upon this
also, belonging to Mr. Frank Sam's, of New Smyrna. This heap is nearly
as large as the one at Oak Hill.
Continuing south just a mile, by the west shore of t.he Mosquito Lagoon, we come to Swift's wharf, built several years ago for the purpose
-0f shipping live-oak lumber. On the shore, at the north side of this
wharf, is a large mound and shell heap. Captain Swift's headquarters
and office is located upon it. This place is in sec. 9, T. 19 S., R. 35 E.,
and the two previously described are situated in Sec. 5, same township
and range.
Continuing south now, we come to the "Ross Hummock," on same
side of lagoon and near Mr. McCarty. Here we find a large sand burial
mound, ahout 50 yards from the west bank of the lagoon, in what was
a wild orange grove, but had been grafted and cleared up at the time of
my visit in Irebruary, 1878. There is a small brook between it and the
shore, close to the mound and a deep artificial ditch with running water
about 100 feet to the south. This last is believed to be the work of Dr.
Turnbull's colonists at the time of the English possession of Florida.
The mound, as I have stated, is of sand, with very precipitous sides.
This has apparently never been opened.
Two and a half miles north of the Raulover Canal, near Butler Campbell's, there is said to be a burial mound in the scrub, about 200 or 300
yards from the west shore of the lagoon.
Passing through the aforesaid canal and going south about half a
mile we come to a small sand burial mound on land of Charles H. Nauman, formerly Lisbon Futch. It is about 155 yards from the east bank
of the Indian RiYer. I made a partial examination of this mound in
1860, and described it in Rod and Gun, November 4, 1876. We found
there only portions of skeletons and broken pottery. Subsequent explorers have opened a trench through the mound <lown to the original
surface of the ground. They found nothing worthy of note except a
large oval coquina stone, about 2½ feet in transverse and 14 inches in
conjugate <liameter. Around the shortest medial circumference a groove
was cut about 2 inches deep, as if for the fastening of a rope. There
were no other marks upon it, but it had evidently been rounded and
brought to hape by the hand of man. This stone was left lying at the
ba e of the mound by the di coverer , where I saw it in 1878. I am
informed by Mr. Nauman, whose house is only about 200 feet east of the
mound, that the stone was found in the exact center of the mound at
the bottom. It i <lifficult to determine its use. It could have been
u d a an anchor for a large canoe or for fastening a guy-rope.
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We pass next to the shell-banks, or·kjokkenmoddings, at Dummett's,
1¼ miles from the last. These are low fields, with shells and pottery,
and are found on the lagoon and Indian River sides of the isthmus.
One of the largest orange groves in the State is growing at each of
those places. They were originally wild gro-ves.
Passing then to the head of Indian River, on the east side of which
we find a mound in the hummock near Mr. Griffis's, and descending to
Titusville I learn that there was a small sand mound about 6 or 7 feet
high on land of P. E. Wager, who removed it and excavated a cellar for
a house on its site. It was about 300 feet from the west bank of Indian
River.
East southeast from Titusville, on the east side of Indian River, on
Merritt's Island, there is a large mound on land of Dr. Moore, as I was
informed by J. W. Joyner, since deceased, who also stated that he picked
up several earthen vessels on it, which he used in the house until broken
by the children.
On the Banana River there is a large shell-bank containing broken
pottery, at the De Soto Grove, on the east side of the river, on the line
between Townships 22 and 23 South. South of this about 5 miles is a
burial mound in the orange grove of M. 0. Burnham, keeper of the
Cape Canaveral light-house. It is about 8 feet high and 50 feet diameter. There was a wild orange grove there.
South of Titusville, 12.3 miles by the new Titusville and City Point
road, as I located it, is a large sand mound in the hummock now belo11ging to Charles R. Carlin, but formerly to Albert Faber. It is on the .
west side of the river, about 500 feet from the bank, in T. 23 S., R. 35
E. It is about 25 feet high.
A very large mound or shell heap is reported directly east of the head.
of Banana River, near the ocean beach, but I have never visited it.
In T. 24 S., R. 36 E., are two sand mounds on Merrit's Island. The
most northern one is about half a mile west of New Found Harbor, and
the other is only about 100 feet from the east bank of Indian River, in
Se~tion 27, near the house of Aaron Cleveland, C. E. They are both
small.
The next mounds of which I have any knowledge are situated on the
peninsula, between Indian River arnl the Atlaintic Ocean, at the mouth
of Banana River. There is at that point a very large shell mound,
which was used by the Coast Survey for a triangulation station. Its
western face is abrade<l. by the waters of the river into a steep bluff, the
river having encroached nearly to the center. It is composed of small
shells and ashes, mixed with huma,n, animal, and fish bones. It is not
far from 50 feet high and 300 or 400 feet in diameter on the river.• The
back of it is covered with a wild orange grove, and it is covered with
large India-rubber, torch-wood, and other trees. There is broken pottery mixed through it, but I could find but one stone implement, al* Deta~_td survey and plan of this locality was made.
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though the broken river face presented a fine opportunity for viewing
the interior. I am informed that near this to the north are two burial
sand mounds in the scrub, although I was able, after a close and longcontinued search with two as,$istants, to find but one, and this had been
opened. What appears indistinctly like a wide level road or way leads
due east from the shell heap, between two ponds, w bich possibly were
once one.
Less than a mile south of this mound is a small kjokkenmodding on
the immediate east bank of the river, on land of J.M. Hopkins, whose
house and garden are situated on it. There are somewhat indistinct remains at the mouth of Crane Creek, at Melbourne, on the north side, on
land of Thomas Fish, deceased, and on the south side on land of Peter
Wright. On the opposite side of the river in Sec. 6, T. 28 S., R. 37 E, is
an Indian mound. South of this not quite 2 miles is another, both on
the east side of the river, and the last opposite the mouth of Turtle
or Turkey Creek. I am told that shell fields exist on the banks of this
creek but have not examined them.
Cape Malabar-is an insignificant point o_f land on the west bank of
Indian River. South of the cape, on the same side, about four-fifths of
a- mil~, is a shell mound on land of E . ..Arnold, and adjoining this, to the
south, is a shell bank. About a mile and a half south of the Arnold
mound there is a sand mound, on land of Mr. Damon, in Sec. 8, T. 29 S.,
R. 38 E.
The next mound is of shell, situated on the beach ridge due east from
the island called Grant's farm, and near the northeast corner to T. 30S., R. 38 E. It is called "Wild Boar Mound," and is situated in a deep
bay of the river at a very narrow place in the peninsula. The waters
of the river come to the foot of this monnd, which is about 20 feet high
and 200 feet long on the river, with steep sides, and composed of broken
pottery, shells, and ashes.
In T. 31 S.; R. 39 E. is a high long bluff of shells on the west side of
Indian River. I have not examined this except from the river, but it
is probably an extended kjokkenmodcling.
Opposite Jupiter Inlet on the west bank at Stone's Point are several
large oyster-shell heaps, as I am informed by numerous observers, one
of which is said to be very large. In the southern end of Lake Worth,
in T. 45 S., I am told there is a large mound on the west side of the lake,
about 100 yards from the beach, and across the lake on the sea beach
there are two large shell heaps composed of oyster shells. No oysters
exi ·t now within 10 miles of these heap . There is also a mound in
the hummock opposite the old inlet to the lake.
On the D ele ,fine grant, on the east boundary of Sec. 32, in T. 22 S.,
R. 33 E., is a very mall and insignificant kjokkenmodding. It is very
probable that thi place is of much more recent age than the remains
previou ·ly described herein, it having the appearance of a camping
place of ome of the eminole tribe of Indians.
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I will now briefly speak of some prehistoric remains in the southwest
ern part of the State that I have lately visited.
In March, 1881, I started from Orlando, Orange County, Florida, with
an ox-wagon, in qharge of a Government party, to make certain surveys
and examinations for a steam boat route from Saint John's River to Charlotte Harbor, on the Gulf of Mexico.
We passed down by Forts Gatlin, Davenport, and Clinch; and thence
down the valley of the Big Chocleypopka River to Peace Creek; thence
to Charlotte Harbor, and from there to the m\uth of Caloosahatahee
River and up the-rivernearlyto Lake Okeechobee. Before making Fort
Clinch, and near Lake Pierce, we passed near the Indian village of Chipco,
named after the old Seminole chief, since deceased. We visited the village, which consisted of less than a dozen_ cabins built of logs ~nd fan
palmetto. It is situated on a small hill. Numerous sweet orange trees
in bearing were growing among the houses, and a sug:ir-canefield was being cultivated near by. The Indians had been living on this spot for
many years, but there was no indications of a kjokkenmodding forming.
This is accounted for by the fact that these Indians live principally on
venison and·fish. No shell-fish of any kind were observed about the
place, and so the principal agent in the buJlding of the heaps was wanting. This may account in some measure for the absence of heaps in the
country traversed from Orlando to Charlotte Harbor, as no shell-fish are
attainable in that region.
In all this distance from Orlando to Charlotte Harbor, about 120 miles,
I found only one prehistoric ·mound that I could confidently assert
to be of human origin. This was a small kjokkenmodding on the west
bank of " Stake Ford" prairie, just north of the entrance of the south
prong of the Big Chocleypopka River. It was situated in a grove of
live oaks and was small and uninteresting.
On the west bank of Lake Livingston, about 12 miles north of the lastnamed locality, we found about one-fourth of a mile from the lake what
appeared to be an earthwork, about 5 feet high, and perhaps 800 feet
long, shaped like a crescent broken in the middle~ It was in flat pine
woods, the convex side facing the lake, and the interior was at that time
a grass pond with three small islets, the water about a foot deep. It
is very doubtful whether it is the work of man, but it struck us as singular to find such an embankment in the flat pine woods, whose monotonous level is often unbroken for many miles.
At the town of Myers, on the site of Fort Myers, I found a small sand
mound in the western part of the town. Second street is laid out over it.
Captain Peter Nelson, of Myers, told me that a canal existed cle&through Pine Island in Charlotte Harbor. . This is a long, narrow island
about 1½ to 2 miles wide. He said public opinion was divided as to the
builders, some attributing it to the mound builders and some to the Spaniards, or early pirates. I was unfortunately unable to visit it. There
is quite a large mound below Myers on the same side of the river, about
a mile from the town.
H. Mis. 26-50
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In the summer of 1880 I was appointed -0ounty surveyor of Rrevard
County, Florida, and surveyed the south line of the county, starting in
near the mouth of the Saint"'Lucie River, and going west about 22 miles.
On the way to the starting-point, at the mouth of the Saint Lucie River
I stopped at Fort Oapro~, opposite Indian River outlet. Here I found
a large deposit of oyster-shells resembling a kjokkenmodding, but saw
no mound. I stopped also at Fort Pierce, about 4 miles south of Fort
Capron, and here I found a large sand mound on the west bank of the
Indian River or Saint Lucie Sound, and just south of the old fort, the
embankments of which are plainly discernible. I stopped also and examined Mount Elithabeth, which is shown on nearly all maps of Florida.
I found this to be a large, high, and symmetrical mound of black earth
and shells, which would probably be classed as a kjokkenmodding. It
is an immense work, probably 60 feet high, and with the exception perhaps of Turtle mound, the largest prehistoric· monument that I have
seen in the State.
I found also, on the north bank of tbe Saint Lucie River, about 3
miles from the mouth, in a large bay of the river, another immense
mound called Mount Pisgah, truly gigantic, and of the same character
as Mount Elithabeth. Near its base is the remains of a stone house,
built of coquina stone, and believed to be the remains of the a bode of some
of the pirates that are known to ...have infested this locality in the early
days of the present century. I saw no other mounds on the whole trip.
This completes my present knowledge of the prehistorfo remains of
Florida. As the object of this paper has been to simply st3,te facts, I
will not enter into any lengthy discussion as to the objects or uses of
the shell mounds.
·
Different persons with whom I have conversed in Florida have suggested that some were built for lookoutH, others as sites for residences,
to enable the dwellers on them to obtain the benefit of the breeze, so
desirable in this climate, while others have thought they were used as
dwelling-places to avoid the mosquitos, which are so troublesome in the
woods near the ground, and others still that they were used as dwellingplaces, to enable the occupants to escape the floods which even now in
certain seasons often surround their bases during great storms. This fa.st
hypothesis receives more credence from the fact that numerous instances
have occurred of white settlers resorting to them in such emergencies. It
may perhaps be safe to say that incidentally they have served all these
purposes. Not a few persons whom I have met contend strongly against
this artificial origin, believing them to have been cast up by the sea,
but they totally fail to account for the presence of broken pottery and
bones which almost invariably forms part of their composition. The
great shell banks on Fort George Island, at the mouth of the Saint
John's River, have the appearance of oyster banks in which the shellft ·h Were killed by Some geological Cata troplJ.e, ncll 3.S eleYation aboYe
th water, but the remain of man appear dL tinct, , nperimpo eu upon
them. This place de erves more careful study. I l.1,1,ve endeavored to
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fix the location of all the mounds and remains in the State of which
I could learn, in the hope that, others with more leisure at their disposal
and better fitted by anatomical knowledge might be aided in their
search by these descriptions. If in this I have succeeded, I shall feel
that my labor has not been in vain. There are numerous mounds and
shell heaps on the western coast of the State that I have been miable
to visit. Many of them will be found described in the recent Reports of
the Smithsonian Institution. In regard to the race or tribe who have
left these monuments, it appears to me most probable the kjo~kenmoddings were the work of successive races or generations of Indians, and
incidentally form~d by .the slow process of accumulation naturally
coincident to prolonged residence on one particular spot, and the bulky
and imperishable nature of the remains of the shell-fish upon which
they principally subsisted, this residence being chosen and maintained
as most eligible, and in many places the only dry location available
throughout the year. These kjokkenmoddings are now generally the
most desirable places of residence to be found in the adjoining country,
and they and the immediate vicinity are commonly occupied by the
present settlers. The reason for the formation of the shell heaps is
more obscure. Some intelligent persons, however, with whom I have
conversed are of the opinion that they both have been modified by the
action of water since their formation, the stratified appearance of some
of them and their immense extent lending a shadow of plausibility to
this supposition. If this should be the case it would define an age for
these remains far earlier than has generally been supposed. The general absence of stone or flint implements would seem at first sight to
favor this hypothesis and carry the age of these remains ba,c k to the
earliest advent of man 'in the Palreolithic age. I think, however, from
my somewhat extended observations in this and other States that the
theory of a ~ubmergence since the original formation of the shell heaps
cannot be maintained.
We find the same appearance of stratification in the small shell heaps
in Ipswich, Mass., examined and mapped by me in 1873 for the Peabody Museum, which are of comparatively modern date, and it is easy
to see that this stratification could have been formed in the gradual accumulation of the heaps, occupied probably, at irregular intervals, by
the wandering tribes. It is known that the Ipswich shell heaps have
never been covered by flood. In all the remains that I examined iu
Florida I could find no evidence of a superimposed stratum of material
foreign to the heap, except such as resulted from an accumulation of
vegetable humus, or was caused by the action of the wind transporting
loose sand, and by the action of the river waters at their several stages
or such higher stages as periodically occur. I have, then, unhesitatingly
assumed the remains to belong to the Neolithic age, and account, in a
great measure, for the absence of flint and stone implements by the almost entire absence of material from which to construct them in the
regions examined. The natives undoubtedly possessed som:e of these
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things, but they must have been brought from a great distance, and were
therefore held in great esteem and corresponding care taken of them.
Their tools and weapons were probably mostly of wood, and have, of
.course, long ago decayed. Very many of the flints found were probably
the implements of the later Indian tribes.
Regarding the remains in the Kissimmee Valley and about Lake Okee,chobee there is little doubt that they were constructed by a race anterior
to the Seminoles, and for purposes of worship or war; possibly, also, in
tiome places for internal improvements. These remains deserve careful
and systematic search and study. I am informed by Dr. Kenworthy,
-0f Jacksonville, that .he has found on the Gulf· coast other evidences .of
:attempts at improvements by canals on a large scale.
The amount of pottery that is found in Florida is truly astonishing.
[n the kjokkenmoddings it forms a large percentage of the material.
It is found also in the sand mounds, generally in larger pieces, and
sometimes in whole vessels. It has never been my fortune, however, to
find any of the latter. There is scarcely a hummock or piece of rich
:arable land which does not yield numerous specimens upon being cleared
and dug up. It seems as if the ancient people who used it had an eye
rto fertility ~n choosing their residences, and goes to prove that they
practiced agriculture. They certainly made a very judicious selection
,o f lands for cultivation, if we are to believe that these places had been
in actual cultivation where such broken pottery is found in the soil.
It is very seldom that it is found scattered in like manner in the poor,
light, sandy soil. Kjokkenmodding heaps are found on au· kinds of soil,
:but it is very seldom, in fact never to my knowledge, that the poor,
white, sandy soil yields, upon being turued up, any broken pottery, as
i s the case in the rich la,nds. Per contra, the residence of a large community for a great length of time on poor, white, sandy soil would necessarily enrich the land and give it a darker color; but it. would also
tend to an increased elevation and so form a kjokke_nmodding, which
simple cultivation would not do . . Allowing that these rich fields where
broken potteryis found bad been under cultivation and been cleared of
trees, we must go back for the age of these agricultural operations beyond the age of the trees now growing upon them, which, in many situations that have come under my observation, would exceed four or five
hundred years. There are now growing upon these fields dense tropical forests, almost impenetrable jungles, with trees of immense size
and age.
It is known that the Seminoles were agriculturists. In the Seminole
war our armies found flourishing fields of corn and other crops, and the
settler often point out clearings in hummocks, with the great dead
bodie of live oaks girdled and killed many years ago, as old Indian
ft kl . The 'e old giant live-oaks will last two or three generations when
girdled and left standing. Broken pottery is also found in these places
in profu ion, but these fields are but small clearings in immense forests,
who ·e oil, wherever opened, is found filled with pottery.
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On Indian River, at the large shell mound situated at the mouth of
the Banana River, on the beach, at the foot of the mound, an unfinished
arrow-bead of flint was found. It is the crudest article of flint manufacture that I have found, but it has evidently been worked by the hand
of man. It has been smoothed by the action of the waves. Most of
the pottery found is very rough and shows no marks. There is a great
difference, however, in the composition of different pieces, some being
made of very fine clay, and very compact and smooth, while others are
very porous and disintegrating. One piece picked up is extremely hard,
almost flinty, with a smooth polish on the inside. It is almost impossible to cut it with a knife. In color, some are black when cut and some
light brown. One piece is a bright brick red on the outside third, showing evidently strong action of fire. A 'large piece, found in the large
shell heap at the mouth of the Banana River, previously referred to,
bas still upon the outside the soot or crock from the fire. This was
found buried nearly 8 feet from the top. None of the fragments found
appear to contain any pounded shells and very litte sand.
I am informed by Mr. White, of Buffalo Bluff, a very intelligent settler, that a large iron ax was found imbedded in the heart of a dead
live-oak upon his place, and that thiH oak had been dead as long as any
of the settlers could remember. He also informed me that a stone phallus
was found upon his place and is in the possession of a gentleman of Savannah. Dr.. Joseph Jones; in .Antiquities of Tennessee, mentions the
occurrence there of similar specimens. At the large shell mound knowu
as the" Wild-Boar Mound," in T. 30 S., R. 38 E., I found a perforated shell
similar to the one described by Professor Wyman, on page 58, Freshwater Shell Mounds of Florida, and figured in same Plate VIII, Fig. 2..
It is a Busycon carica, 4¼ inches in length, at present, the beak being
chipped and broken off. The hole in my specimen is round or nearly
so, about eleven-sixteenths of an inch in diameter, made in the last
turn, the nearest part of the circumference being 2 inebes from the
mouth. The spines are alJ broken .or ground off, and the shell, at the
mouth, is chipped. It looks as if it had been used as a mallet by inserting a stick in the hole for a handle.
I am informed by the Hon. Columbus Drew, ex-governor of Florida,
that a golden spear-head was found in.a mound in Orange County, Florida,
along with an oval disk of silver. The spear-head was about 2¼ inches
in length and Ii in width in the widest point. He stated that it appeared as if hammered out-or formed by a somewhat unskillful workman. Its bullion value, as given by a jeweller, was $18. No marks of"
any kind appear on it. Th is interesting relig is still in his possession.
The silver disk found with it appeared to have some marks or scratches
upon it, but they could not be deciphered and~the governor was not sure
that they were intended for anything. This silver disk bad unfortunately been cut in two by.the ignorant discoverer, and, it is believed, a
piece taken out for the purpose of ornamenting the stock of his gun.
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It is highly desirable that these interesting relics be anal.) zed at tl.te
mint to discover, if possible, the kind of bullion of which they are made,
and in this way show i~ they were made from Spanish or American
coins, by the amount of alloy they contained. If from neither, but if
composed of pure gold it would tend to show a much more ancient ftge
for them.
In concluding this imperfect account of the prehistoric remains found
in East Florida, it is proper to state that without doubt other mounds
and remains exist undiscovered by me in the districts traverse<l.. The
almost impassable nature of a great part of the county, owing to the innumerable ponds, sloughs, brooks, and rivers, the cane-brakes, and impenetrable jungles :filled with bamboo, grape, and numerous other vines,
and tall palmetto, renders travel on foot, or in any conveyance except
a boat, almost impossible. The density and luxuriance of the growth
of these tropical forests hedges onein with an impenetrable wall, through
which a bird can hardly fly, and in which vision is limited to a few feet
around the explorer.
Of course, in these places it is only by chance the unguided explorer
stumbles upon a mound. I am therefore very greatly, indebted to the
gentlemen I have named for information and for havil\g left their occupation in m~my cases to act as guides.
Especially would I mention Mr. James H. Fry, of Pilatka; Frederick
Lente, of Lake George; Mr. White, of Buffalo Bluff; Judge Bartlett,
of Georgetown; Doctor Kenworthy, of Jacksonville; JUr. Wells, of
Nashua; Mr. Scott, of Barker's Landing; Aaron Cleveland, C. E., of
Merritt's Island; and Mr. Bradley, of Lake Worth. All evinced great
interest in the objects of the expedition.
In summing up the results of the expedition, the paucity of relics will
be remarked. It must, however, be remembered that the object
was simply a reconnoissance and not a thorough examination. It
was my desire to accurately determine and map the locations of as
many stations as possible. It should be observed that between a point
about 2 miles north of Pilatka and Lake George these remains are exceedingly numerous, a mound or shell heap_occurring at about every
half mile of the river. This portion of the State seem8 to have been
much more thickly populated than any other examined. Tbis region is
a very fertile one, and is now more thickly: populated by white settlers
than almost any other. The wonderful accounts from tbe valley of the
Ki immee, and almost equally wonderful fi'bm the Ocklawaha, make an
exr !oration or reconnaissance of these regions desirable. The geographical range and di tributiou of these people will go far towards
d aring up the my tery of their origin and disappearance. Florida bas
undoubtedly in past ages ustained an immense population, and it is
appr priate tllat the ruin of their citie and their imperishable mouum •nt' hould be pre erved, and their locations mapped, as a record of
th • march of nations.
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GOLD,

SILVER,
BY

J.

.AND

OTHER ORNAMENTS
FLORID.A.

FRANCIS LE BARON,

u. s.

FOUND

IN

Engineer.

The articles described in this paper were first brought to the notice
of the writer by the Bon. Columbus Drew, sr., of Jacksonville, Fla., in
the fall of 1882, w1io has kindly furnished the following account of the
locality where they were found and their surroundings. The pieces
belong to his son.
''The gold arrow-head and other pieces were found near the line dividing Polk and Orange Counties, Florida, about th(} year 1875. They
were dug from a small mound in which they lay 3 or 4 feet deep, among
many stone battle-clubs and hatchets (weighing altogether, perhaps,
100 or 200 pounds) with clay pots or pot-ware. The clubs.and hatchets
were giveu away to different parties soon after the relics were discovered. The remaining half of what seems to have been a triangular
silvP.r ornament, to be suspended by the small hole on the top, was cut
off by a hunter to ornament his gun with. The half of the scissors was
found with the other pieces. I feel quite certain as to the genuineness
of the relics and the facts stated about them."
It was found to be impossible to obtain a regular assay of the pieces
in Jacksonville. They were, however, referred to two jewelers in the
city for examination.
Tests were made by Mr. J. Gumbinger, jeweler, of specimens No. 2
and 3 with acid and touchstone. He reported the spearhead No. 2 to
be composed of 14-karat gold, having a bullion value of $19.04, and the
miniature ax No. 3 to be of 20-karat gold and worth $6.
The other specimens, except the fragment of scissors No. 6, he considered to be silver, except possibly No. 9, which has somewhat the appearance of brittania-ware.
Mr. - - - Crosby, of Greenleaf & Co., jewelers, on the contrary, stated
quite positively that Nos, 1, 5, and 9 were lead or pewter. No tests were
made of any besides the gold pieces, except with a graver, as neither
of the jewelers had proper appliances for testing silver.
My own examinations and conclusions as to the metallic character of
the specimens I present in tabular form belcrw:

No. [
'
1

Metal.

Character.

oz. pwt. gr.
Alloy of silver .. Cast ____ ··-· - 1 12 16

Gold---··--··--· ........... -...... 3 ____ do . . ____ , ... . Hammered ..
4 Silver .. . ... _____ Cast .. . ... .
5 Alloy of silver . . . .. . do ....... .
2

6

Iron.--···--··--·
Silver . _.... __ ._.
... . dO,---··•··-·
9 Alloy of silver ..

7
8

10

Troy weight. Specific
gravity.

.................... .

Hammered._
.... dO,---·--·
Cast .. -.·-- ·

Silver._ ......... Hammered ..

10. 051

1

14

05

12. 439

0
0
0

7

15
20
12

14. 077
8. 500
8. 574

2
7

...............
--------·-··--0
0 05 ..............
0
0

0
14

15
20

0

0

04

Remarks.

Apparently an alloy c,f silver or britania-ware.
Dark red gold; apparently alloyed with
copper.
!~a~~?t~~?wsfi°;!;.
An. alloy of silver or britania; much
oxiilized fragment of iron.
Undoubtedly silver.
Do.

9.594 Doubtful silver; probably -britania or

other alloy.

............ Undoubtedly eilver.
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The specimens were carefully weighed. The specific gravity was deter#
mined by weighing in distilled water at a temperature of 65° Fah.
Numbers 7, 8, and 10 are very thin, about the thickness of a wafer.
No. 4 is about three one-hundredths of an inch in thickness. No. 1 is
about five one-hundredths of an inch thick on the edge and about eight
one-hundredths near the middle. The hole in the center has been beveled on one face of the specimen with some sharp cutting tool, the marks
of which are discernible. It was evidently first cast, and has been rubbed down on the back, as presented in the drawing and photograph,
apparently by the use of sand, the strire being plainly discernible. The
face presented in the photograph does not appear to have been treated
in this way, but has the appearance of a casting. It is very much harder
than lead, and a fresh cut does not tarnish. It is apparently brittle,
having a crack nearly across its face. No. 8 is also cracked in much the
same manner, and has no markings. No. 7 is unmarked in any way.
No. 10 is pierced with a small hole near one apex, and there are numerous punctures on the edges, which do not, however, pass through. No.
4 is marked on the face with lines which were evidently made with a,
sharp pointed instrument, like a graver. The back shows the impress
ofa mold. It is perhaps the most interesting of the collection.
No. 5 is evidently a bullet, much harder than lead, which has been
perforated with some sharp pointed tool, making a hole .of large_ diameter at the two ends and smaller in the center, such as would naturally be made by a small penknife. The hole in this and also the two
holes in the end of No. 9, are filled with a substance resembling rosin,
which gives to the lizard-shaped specimen, No. 9, the effect of two brilliant eyes. This No. 9 has been broken in two places. It has been suggested that this singular shaped specimen served as a spoon or other
instrument for eating, an idea suggested by its trough-shaped underside,
which resembles a cheese-knife, such as is used by grocers. The material is hard and brittle, and there is·a trace of gold in the tail end. Its
thickness is eight one-hundredths of an inch in the center, one edge being considerably thicker than the other. This piece resembles the head
of a cat-fish. No. 2 is eighteen one-hundredths of an inch thick in the
center, and the edges hav~ been rubbed down to about from six one-hundredths to eight-one-hundredths of an inch in thickness. The point is
sharp. This is evidently cast, the indentations of a rather smooth
mold, such as appears on the surface of smooth castings, being very
plain, especially on one side. This appears also to have been rubbed
down as with sand and water, and the edges beveled.
No. 3 is about threeone-hundredthsofaninch thick,somewhat thinner
on the edge of the axe, and thicker at the top. It is evidently ham mered,
and is very smooth. Examining the specimens on the basis of their relative specific gravities, the low values found for the gold specimens is
mo t noticeable. This shows them to be largely alloyed with much
lighter metals, such a copper or brass, silver, &c. The alloys of the
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silver specimens are shown to be a lighter material tban lead, a~ all the
specimens proved to be lighter than silver; cast-silver being 10.474
(Ganat) and cast-lead 11.352 (Ganat). This shows them to be probably
alloys of silver and zinc or tin, or both, or possibly nickel. These specimens were all probably used as amulets.
No. 9 has the only totemic resemblance. This may have been in tended
as an imperfect representation of a cat-.fish or a lizard. Nos. 2 ·a nd 3
were probably of a class known as" ceremonial weapons," being too
small and valuable for actual use in war or the chase, especially No.
3, but were used by the "medicine men" in their ceremonies.
On page 61 of the .Archooological Collections of the United States National Museum * there is figured (Fig. 224) a copper celt from a mound
near Lexington, Ky., which has a resemblance to our No. 3, although
more than double the size.
On page 282 of the Eleventh Annual Report of the Peabody Museum
of Archooology and Ethnology of Harvard University, there is shown
(Fig. 6) a round silver ornament, taken from a mu.mmy in the ancient
cemete·r y at the bay of Chacota, Peru, and described by Mr. J obn H.
Blake. This article has a close general resemblance to our No. 1, and
is, as described, of the same material, although 1¼ inches Jarger in di. arneter. Like this specimen, ours is brittle, and the hole in the center
is larger, but is countersunk in much the same manner. This Peru·dan
specimen appears to have been worn as an ornament around the neck.
Unlikb the Peruvian, ours has no marked indentations on the edger
and, judging from the description, the Peruvian was much thinner.
Discoidal ornaments of shell, stone, etc., are very numerous, and appear to have been universally popular with the aborigines. Many are
figured in the volume on Archooology of Lieute~ant Wheeler, United
States Engineers, surveys west of the one hundredth meridian.
Judging of these specimens by their specific gravity, it appears certain that the gold ones at least, cannot have been made from coins unless
a large amount of alloy has been added.
On page 298 of the .Annual Report of the Smithsonian Institution for
1877 there is a description by Professor Rau of a gold ornament found
in Florida. In his observations on this ornament Professor Rau states
that there is no ground for supposing that the1ndians north of Mexico
possessed the art of casting gold. This would apparently point to Mexico
as the probable origin of the gold specimen No. 2, which I think is undoubtedly cast, as I have stated in the table, for we would not suppose
the whites to have manufactured a gold ornament of this shape; and,
moreover, a close examination of the specimen will show a want of perfect symmetry, indicating it, with still greater probability, to be the
work of the aborigines or .Aztecs.
* The Arcbreological Collection of the United States National Museum, in charge of
the Smit~sonian Institution, Washington, D. C. By CHARLES RAU. (No. 287.)
Smithsonian Contributions to Knowle<lge, Vol. XXII.
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SHELL-HEAPS OF CHARLOTTE HARBOR, FLORIDA.
BY DR. M.

H.

SilYIONS,

U. S. N.

Charlotte Harbor, on the Gulf coast of the Florida peninsula, is
roughly estimated to be 30 miles long and 8 miles wide. It is separated
from the open waters of the Gulf by a series of islands, which the constant surf is steadily washing away throughout their whole extent. Into
the northern extremity of the harbor, Pease Creek empties, and near
the southern end the Caloosahatchie River.
Charlotte Harbor is divided by Boca Grande Pass, and its channel
into a northern and southern portion of nearly equal extent. The north-ern half has two channels, an outer between Boca Grande and Gasparilla, and an inner between Pease Creek mouth and Boca Grande. Between these are a tongue ot the mainland and several small keys. There
.are several extensive mud-flats, dry at low water, which afford feeding
grounds for countless numbers of Grallatores, among which the roseate
spoon bi1ls are numerous, and the flamingo is not uncommon. On the
tongue of land there are many .marshy or swampy spots where G. wilsonii abound from December to March. I saw no mounds in the northern half of the harbor. The southern half contains more than sixty-five·
distinct keys. Pine Key, the largest, is some 12 miles long and 1 mile
wide; Bird Key, the smallest, contains less than an acre. There are
many reefs and shoals exposed at low water, and just awash at high;
but the keys counted are from 4 to 6 feet above tide level naturally in
the center, and fringed witn a heavy mangrove growth. I have visited
tweuty-five shell-heaps in this half of the harbor and feel perfectly se-cure in stating that there are as many more hidden by the mangrove
growth on Pine Key and the keys in the inner channel.
In the southern part of the harbor there are also two channels. The
inner, or Mattacha, runs between Pine Key and the mainland down to
the mouth of the Caloosahatchie, and looks as if it might once have been
the bed of Pease Creek ; the outer or main channel runs between Pine
Key and the outer or barrier keys. Un the islands in the Mattacha
Channel, aud on that side of Pine Key, there are many accumulations of
shell', some of large extent and several feet in thickness, but no conical
monnds or ridges were seen. There are works of some description,
howev r, on nearly every key in the outer or main channel, and these I
hall now describe, beginning near Boca Grande and working south.
Ou the Gulf siue of the outer keys there are no shell heaps, but along
the inner channel there are six known to me. Their average height is
about 6 feet above mean wateri the upper 3 feet of which are of shells
and fi h-bones; the urface i irregular an<l varies from one to evcral
acr , in ext n ; th y have been cut away . extemdvely by shifting· of
th· hannel. 11ondongo Key, about two mile south ea t of Boca Gran<le,
·s cover d to a depth of 6 to 8 feet for half a mile in length and 100
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yards in width; below the shells there is probably an equal depth of
sand and clay; on its northeastern end there is a conical mound about
10 feet in height, which commands an extensive view.
Southeast of Mondongo is Patricio Key. which has a layer of shells
over its surface for half a mile or more, but it is apparently a clay bank
fifteen or more feet in height, precipitous on one side and sloping rapidly
down to water-level on the other.
Less than a mile south is Useppa Key, whose northern extremi~y is a
mud-bank 6 feet in height topped by shells to an equal amount; this
widens out into a plateau about 100 yards wide, sloping to the westward. The island is over half a mile in length, and about bal{ way
down from t.he northern end the plateau forks, the eastern arm forming a ridge about 18 feet high facing the channel, the western forming
a narrow flat ridge not over 10 feet high. Between and protected by
these there is about an acre which is not over 6 feet above mean wat~r,
and at the southern extremity of this there is a space about 20 feet
square, which is not over 2 feet above water-level, and was probably used
by the Indians, as it is now by the Spanish fisherman, as a location
for a well. It is })rotected east and west by a continuation of the ridge
and plateau and on the south by a conical mound 15 feet or so in height.
Abreast of t4is mound a boat channel, which runs down from Pease
Creek channel between Pine and Patricio Keys to join the main one,
comes close inshore, and probably has always been the landing place,
for the ridge, plateau, and mound form a gentle slope to the water's
edge; south of this there is another large irregular mound a1Jd a high
plateau, quite fl&.t, and about 2 acres in extent.
South of Useppa, about 3 miles, is Garden Key, which has a platBau
in front rising gradually to an irregular oblong embankment on the north
side, and to one of eqnal height, but greater length, on the south. The
latter runs east for about CO yards, then south about the same distance,
and west for a little greater distance. Between the north an<l south
ridges there is a spring-bole, or garden, half an acre in extent;, Farther
back, and protBcted by the ridges in front and on the sides, is a plateau
of shells about an acre in extent and about 8 feet above mean water.
South of Garden Key there is a key about 5 acres in extent, which has
been raised throughout to a height of 8 or 10 feet.
Due east of Useppa, a little more than a mile, there is a group of
mounds and ridges very similar to those on Garden Key, but much
greater in extent-a plateau in front, then mounds or ridges flanking a
spring-hole. One ridge runs parallel to the present beach but is crossed
by another at right angles, the two protecting a plateau several acres in
extent. These heaps are on Pine Key, and, from the1J1, straight across
the island to l\fattacha Channel, there runs a canal or ditch which passes
two ponds and another mound in the center of the island. This canal ·
may have been a feeder to the ponds, as described by De Soto, but it
al o shortened the distance to Mattacba Channel fully 10 miles for
canoes.
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The shell mounds were formed by piling up the beach sand and then
putting the shells on top as they accumulated. They were evidently
the accumulations of ages, and were shaped as seen (conical mounds,
ridges, and plateaus) to afford protection to the inhabitants during the
high waters of hurricanes. In 1870 the water at Punta Rassa stood 8
feet deep over the beaeh on which the cable station is built. The beach
is fully 4 feet above mean tide, so that the water rose 12 feet in less
than twenty-four hours. The mounds also make splendid gardens, and,
by giving sweep to the wind, afford the best of protection against mosquitoes and files. The fact that the mounds and ridges do not form an
inclosure shows that . they were not intended as fortifications; they
simpiy afforded places of safety from the flood and prevented the washing away of gardens ·andcrops by it.
Many of the mounds have large trees growing on them, and the shells
and bones in the center have been ground to dust, but others are made
of shells, always broken, as hard as if gathered yesterday. There is an
old trader among the Florida Indians, settled now at Key West, who
told me that the Indians say that their ancestors built the mounds along
the coast. He said; moreover, that the Florida Indians exactly resemble physically thosP, of Cuba, but neither look at all like those of l\foxico.
A Charlotte Harbor settler told me that the present Florida, Indians
were, until the last few years, in the habit of coming down to tlle coast
every fall and camping on the mounds to fish and to escape the sickly
season on the ma.inland. He further said that these Indians are not
Seminoles, but remnants of a tribe which occupied the country before
the Seminoles moved down from farther north and conqu~red them.
They are sun worshipers.
I went up the Caloosahatchie River 25 miles, and the Manatee 12,
and neither saw nor beard of any fresh-water shell-mounds. There a.re
shell heaps at Manatee and on the east coast at Mosquito Inlet, but they
are oblong mounds with flat tops and are solitary. In a small one in
, Manatee village I was told that human bones were found, and wit-h them
some "tone implementa.

ANTIQUITIES IN WASHINGTON COUNTY, MARYLAND.
BY JOHN

P.

S~ITH,

of Sharpsburg, Md.

In the vicinity of Sharpsburg there were mounds and earth works, some
of which have been destroyed, ancl others have been excavated and iound
to contain numerous archreological specimens. Tradition inform. us
that a most bloody affair occurred on the Antietam Creek, near its
mouth, which is distant 3 miles south of Sharpsburg, more than a century ago, between tho e warlike tribes of avages, the Catawbas and
D lawar . The e tribes, it i aid, were engaged in strife when tbis
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section of the country was first known, between 1730 and 1736, and
they so continued for a long period subsequent. The evidences of this
conflict are still appa,rent in the skeletons which from time to time are
exhumed.
On the farm of Mr. William Hebb, distant 2 miles west of Sharpsburg,
and near the Potomac River, vast quantities of a,rrow-heads, pestles,
skinning-knives, and tomahawks of exquisite workmanship have been
· fonnd. Mr. Hebb, one of the oldest inhabitants, remembers distin-0tly
numerous earth mounds formerly on his farm; but the constant tilling
of the land has obliterated all traces of them, i:;o much so that it would
be impossible for him to determine their exact location.
On the farm of Mr. Lafayette Miller, distant 1¼ :miles west of Sharpsburg,
and adjoining the lands of Mr. Hebb, an abundance of stone implements
have been brought to light. Mr. Miller has a number of them in his
cabinet. These implements were found in the fields, and in some places
they were particularly numerous. Some curiously wrought stones, perfectly round in shape, varying from 6 inches to 4 and 3 inches in diameter, and about 2 inches in thickness, have been found from time to
time on this farm. The stones are perfectly flat on both sides and are
polished.
A short distance from this farm, and bordering on the Potomac River,
is the farm of Mr. Samuel Beeler. On this farm were two small stone
mounds, one.of them about 12 feet in length and 6 in width. They
were composed of very small stones. One had been opened years ago;
the other was ~xcavated by the writer of this paper. The removal of
the loose stone revealed a grave, which was very ingeniously constructed.
The bottom of the grave was laid with large flat stone ; the sides and
ends also composed of the same. The covering was of large, flat stones,
built in the form of the comb roof of a house. In this mound were
found some bones, broken pieces of pottery, and a stone knife, now in
the National Museum.
On the farm of the heirs of the late Jacob Miller, 2 miles south of
Sharpsburg, on a high bluff bordering on the Potomac River, are two
extensive stone mounds, which had been partly explored twenty years
ago, and on a recent examination revealed bones, pottery, .flints, etc.
These mounds, as near as I can judge, were ahout 12 feet in length and
6 feet in height, and were ent~rely of stone. The interior was constructed in the same manner as those on the farm of Mr. Beeler above
mentioned. The bones in these mounds were so much decayed that
they crumbled on betng handled. .A few years ago some workmen were
·q uarrying limestone near this mound when they came upon a skeleton
which was buried in an upright position. .At the bead was a small
vessel of pottery, holding about a quart, which fell to pieces on being
handled.
About half a mile from this point, on the farm of Mr. William Blackford, several articles of pottery have been unearthed. Traces of some

798

PAPERS REL.A.TING TO ANTHROPOLOGY.

earth mounds are still to be seen, and beautifully finished arrow-heads
are occasionally found.
On the lands of Mr. James Marker, 3 miles southeast of Sharpsburg,
is a cave, which tradition says was used both as a dwelling and as a burial
place. This cave is about 20 feet in diameter and 6 feet in height, aud
contains two rooms. The outer room Las been partially explored. The
opening to the inner room is so small as to be difficult of access. .An
examination of the cave last spring disclosed some flat stones, which
were removed; and underneath them a large quantity of ashes, burnt
bones, bead ornaments, arrow-heads, and flints were encountered. A
few years ago a pipe of exquisite workmanship was found in this .cave.
It is sttuated on the banks of .Antietam Creek, on a rocky bluff, and .
possesess every advantage for defense, accessibility to water, game, and
other means of living. Several years ago a skeleton was found under
a ledge of a rock near this place in a good state of preservation. I have
also in my possession a pipe found on the banks of the .Antietam near
this cave.
Numerous changes have taken place in the streams and forests where
once roamed the aborigines. The construction of the Chesapeake and
Ohio Canal, which borders on the Potomac, destroyed a great many of
the mounds and earth-works . .A.long the canal, at a place called Mercerville, 3 miles north of Sharpsburg, is an old, aboriginal burial ground
containing half an acre. Last winter the writer visited this spot and;
found numerous pieces of pottery, bones, a few ornaments, and several
stems of pipes. The bodies were buried about 2 feet below the surface.
On an examination of the graves were found ashes and burnt bones,
which led to the belief that cremation was practised by these people.
Large trees were growing on the spot, which indicates plainly tha,t
this was an ancient burial site. The canal passes through a large part
ofit.
On the farm of Mr. Jacob McQuilkin, near Martinsburg, W. Va., are
two large mounds, one of stone, which is about 12 feet in height and 20
feet irr diameter; this one had been explored. The other mound is of
earth, and is about 6 feet in height and 12 feet in diameter. Several
large oak trees are growing in this mound, probably40 feet in height and
2 feet in diameter. In the mound were found arrow-heads, fragments of
pottery, ome of which were very beautiful, also bones, and a large pestle formed of sandstone, 18 inches iu length. These remains are located on a high cliff overhanging the Potomac River, commanding a fine
view of the surroundiug country. Around them occur an abundance of
broken pottery and flint chippings. In one place twenty arrow-heads,
all differently formed, were picked up. There can hardly be a doubt that
thi point wa the lapidary of the aborigines. The arrow-head found
were of differ nt color d tone a well as of different shape an l ize .
On the farm f Dr. Whiting, in what i commonly known a '' Whiting .,__... ck," a hort di ,tance from the farm of :\Ir. l\foQuilkin, are v-
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eral large mounds. On the same farm is a large.cave, which has been
Axplored about 50 feet ; it contains several rooms. In one of the rooms
there were discovered bones and some arrow-heads. Tradition informs
us that this was one of the dwellings of the aborigines, which seems
plausible, from the numerous flint chippings which are scattered around.
On the farm of Mr. B. F. Harrison, adjoining the farm of Mr. McQuilkin, are numerous stone mounds and some earth-works, which have
all been opened. These mounds, like all the rest described, are located
on the high cliff land overlooking the Potomac River.
The dead were all buried with their heads towards the east, on a high
point of land, and, in almost every instance, near a stream of water.
Their burial pl3ices were in some romantic spot commanding a fine view
of the surrounding country. All the mounds excavated by the writer
have been found in just such spots.

SHELL HEAPS NEAR PROVINCET WN, MASS.
BY

H. E. CH.A.SE, of Brookline, Mass.

In the report of the Smithsonian Institution for 1880, p. 441, it is
stated that it is the desire of those engaged in collecting material fo~
publishing a permanent work on archreology to learn the location and
characteristics of all shell heaps, mounds, pueblos, etc., in the country..
Thinking it possible that some of the sheJl heaps which were visited
by the author last summer may not be known to these persons, the following description is given of tlte Indian shell heaps, burying grounds,
etc., in a stretch of country about 50 miles long, from Provincetown,
... Cape Cod, to Hyannis Port.
If attention had been solely given to shell heaps and the ccJllection of
Indian implements, no doubt a much better account could be given, for
only a small portion of the route lay along the shore where Indian encampments were usually made. On the return from Provincetown,
short excursions were made by small boats east and west from Hyannis Port along the southern shore, and later, a trip to Martha's Vineyard, where a few more places. were located about Buzzard's Bay station. After leaving Provincetown, in crossing the fields about a mile
and a half northwest of the Highland light, in North Truro, a chipped
piece of quartz, the Rize of one's fist, was picked up with a half qozen
splinters of the quartz lying near it. These were the first Indian chip. pings the writer had ever found, but the keeper of the signal station
stated that not far from the spot where the chips were found, close by
High Head, at the east end of East Harbor, there were large Indian
shell heaps.
This spot, mentioned by Thoreau, is well known to collectors, and
many implements of stone have been found there. In the railroad cuts,
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a short distance south of the North Truro station, there was reported
to be an Indian burying ground. These railroad cuts are through little
hills of modified drift, close to the shore, near two little ponds, and
only a little way from the 113th milestone from Boston. In both these
cuts were many tr.aces of Indian settlements, such as broken and unfinished arrow and spear heads, scattered shells, chips of quartz, porphyry cores, and unworked pebbles of the same stone, together with
bones, some of which were split lengthwise. The layer of earth in
which these ~ccurred varied from 1 to 2¼ feet below the surface, the
drift containing none except where the bank had washed down and
mixed with the lower soil.
Although there were obtained no human bones here, yet the next
day, at South Truro, the railroad section man in charge at the time the
banks were cut through produced a fine arrow-head, and said that
while digging in one pla.ce they found the bones of about three Indians,
and got one good skull, besides a great number of stone chips and
arrow-heads.
·
The next place where shells and arrow-heads occurred was at Wellfleet, at a cut a little north of the railroad bridge. In the rich blaick
soil, about 6 inches below the upper edge of the cut, on both sides of
the track, and in tne earth thrown out of a trench in which railroad
sleepers were placed on end to prevent snow drifting in, were found at
least 2 quarts of stone chips and arrow-heads. With a few hours to
give to the search and with one or two shovels to turn over the surface
soil, this spot would very likely prove richer in implements than the
North Truro locality. The latter place is much better known, and
nearly everything has been picked up as fast as it washes out.
A littl~ further on, close by the shore of Wellfleet Harbor, which
puts in here, was found an arrow-head that had probably been shot at
something, as the point was splintered by a direct blow on the tip.
On the bluffs along Wellfleet Harbor and on the plains at Orleans,
off the road which runs south of the Brewster road, many arrow-heads
have been found .
. In parts of Brewster and on a little island near the source of Red
River and upon its banks further down many old camps, arrow-making
spots, and shell heaps have also been discovered.
The next day, at Harwich Port, was spent in hunting arrow-heads
near the mouth and in the fields about Allen's River. No attempt was
made to cross to Trous, the bluffs which lie just across on the west
side of the stream, as it was not then known to be a good place for Indian relics. There were found here one hatchet-head, one spear-head,
several arrow-heads, a shell heap containing charcoal and bones broken
in l~ngths, besides a few scattered shells near the mouth of the stream.
A letter from a person who accompanied this search states that, in the
hell heap found that day, he ha recently clug up ten more arrow-heads, '
om pi ce of tone pot , ancl bone tl.tat look like deer antlers. He
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visited Trous also and found thirteen arrow-heads, a stone gouge, and a
broken pipe. It is probable that Mr. Josiah Paive, of Harwich Port, has
the best collection of Indian implements on Cape Cod, as many persons
have spoken of his collection.
On the return to Hyannis Port, a methodical search was made for
Indian relics in the vicinity of Barnstable and Yarmouth,'all along the
south shore of the cape, from Centreville River to Bass River. With
the addition of a few places learned on the trip to Martha's Vineyard,
the following list includes all the places seen this summer, where Indian camps have been pitched: Two railroad cuts at West Truro, described; one place at Wellfleet; at Harwich Port; along Swan Pond
River; along Bass River; at Port Gammon; along a stream from mill
pond in West Yarmouth; around Hall's Creek, at Squaw Island; at
Centreville camp-meeting ground; along Centreville River; around Buttermilk Bay, the head of Buzzard's; on shore, just south of the two stations of Oataumet and Monument.
The west end of Martha's Vineyard proved to be another good field,
for, near the base of Prospect Hill, in Chilmark, on the northeast slope,
close by a small stream, were found, in a spot where the surface soil
had been removed by :floods or by the wind, great numbers of stone
chippings, cores, and partly :finished or broken arrow and spear heads,
besides several well-defined circles of stones, blackened on the inside,
which had undoubtedly served as fire-places.
Northeast of Menemsha Pond was one scattered shell-heap, and a few
stone chips. Proceeding a-0ross Menemsha Bight to the Gay Head clay
cliffs, Mr. Flanders, the boatman, stated that one day, some years ago,
he found over eighty perfect arrow-heads in a bare spot over Squbucket beach, close by the club-house. A boy named Tilton, living
near Prospect Hill, showed a collection of over a quart of perfect arrowheads which he had picked up mostly on the plowed fields.
On Cape Cod shells and black earth seem to be foun<l. wherever Indians have halted long or frequently. This layer of black is usually
from 6 inches to 1 foot below the surface, but in one or two places it
was fully 2 feet deep. Bass River, Centreville River, and Buttermilk
Bay have the greatest shell heaps, and seem to have been settlements
or regular stopping-plac-es. The shells in the heaps are usually broken
fine, and are often spread out thin, although, in one or two places,
heaps occur 1 or 2 feet thick, and covering many square yards.
They are mostly quohoags, conchs, winkles, and clams, with very
few or no scallops. Camps were almost always within easy reach of
shoal salt water furnishing shell-fish, or between a fresh-water pond
and the shore, or along the widest portions of the streams. Mixed
with the stone chips and shells have never been found any substances
of metal, except two small pieces cut in the shape of arrow-heads, which
Professor Putnam, of the Peabody Museum, has determined to be of
brass. These were found at Centreville and Butt.ermilk Bay. The foll 1. Mis. 26-51
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lowing is a list of utensils, &c., that were found on the cape, either by
the writer, or by his friends; arrow-heads and spear-heads; quiver and
arrows that crumbled on exposure; axes, hatchets, and tomahawks of
stone; leaf-shaped implements and skin scrapers; needles; graphite
for marking; stone pestles and mortars; sinkers; stone-borers, gouges,
and sharpening stones; stone pipes and pipe-stem {or bead); stone
knives, broken stone pots of steatite and pots of clay ; a sort of copper
or brass breastplate, found on Captain Crawford's farm (Centreville),
buried with a skeleton.
At Bass River, where the arrows were found in the quiver, while
sinking a barrel-well, a man found Indian skeletons in two places,
buried in a sitting or crouching position. With one of these were buried
a stone knife, a spear-point, and arrows, which afterwards were purchased by a storekeeper of the place for a trifling sum. The position
of these buried Indians is the same as that of others described as found
on Cape Cod, Nantucket,. and at Mattapoisett, and it seems to ha,e
been the general method before the whites came to these places. The
skull of an Indian girl, probably sixteen to twenty years old, in the
opinion of Professor Putnam, was given to us by some one who found
it buried in a lying position, in an Indian burying-ground .at Chilmark.
The position, and presence of nails, very much decayed, but suggestive
of a coffin, lead to the supposition that the burial must have taken place
after the coming of the whites.
At Mashpee and Gay H~d are to be seen the mixed descendants of
the Indians, but here you can seldom see a strongly Indian face, for
the negro features predominate, and many of the men when warmed up
by whisky will break out into a real plantation song, thus showing a
talent which their red ancestors are said never to have possessed.
The "History of Massachusetts" by John Warner Barber, contains
more information about Indians on Cape Cod and Martha's Vineyard
than is to be found in any other book, and a reference to it may be useful in determining the distribution of Indians in these places after settlement by the whites.

REPORT ON EXPLORATIONS IN CENTRAL AMERICA, IN 1881•·
BY

DR. J. F.

BRANSFORD,

U. S. N.

VISIT TO COPAN.

SIR: I have the honor to make the following report of work done in
Central America in 1881, in obedience to my instructions; first, to determine whether the Rio Copan could be used in the transportation of"
the monoliths from the ruins of Copan; second, to find if possible the·
source of the jadeite of Costa Rica.
Sailing from New York on ·December 24, 1881, I arrived at Aspinwall January 1, and San Jose, Guatemala, on the 8th. Next day the trip
was made by rail from San Jose to Escuintla. The road runs through
low land, almost perfectly level, for 18 miles, then rises by rather a·
sharp grade some 8 or 10 miles more to Escuintla. This town is aboutthe same distance from the sea as Santa Lucia de Cotzumalquapa,.
just where the foot-hills begin, and the whole of this piedmont belt
seems to be rich in antiquities. The ancient inhabitants of Central
America were apparently fond of good scenery, especially when there
might at the same time be enjoyed the advantages of a fertile soil. And
these two conditions are nowhere more happily combined than in the
foot-hills of the Pacific slope of Guatemala. From every coigne of vantage the eye may glance over the rich forests to the placid waters of the
Pacific, while on the other hand the hills slope up towards the superb
volcanoes de Agua and Fuego, which seem f~cing each other, each
grand monarch mountain followed by a long line of retainers. ·
The soil, which is extremely rich, is, in the 'neighborhood of Escnintlar
devoted principally to sugar, the coffee plantations appearing at a,
greater elevation. The road from Escuintla to Palen, always rising1
winds its way among these plantations, at every turn unfolding a new
beauty in landscape. At one point we were on the edge of a cliff, deep
down below in a ravine-a sort of Watkins Glen on a grand scale-the
.river from Lake .Amatitlan rushed and tumbled. It was near sunset,
the light green of the :fields of sugar-cane in the foreground were given
:fine effect by the dark forest beyond. The tops of the volcanoes wereclear cut, but lower; ghost-like white clouds in silent succession loomed,
and breaking a way floated off seaward. Some fires had been burning
in the lowland woods all day, and the smoke-laden atmosphere took on
purple tints as the red sun slowly sank in the Pacific.
The volcan de Fuego, which was in active eruption in 1880, is rugged
toward the peak, with ravines and patches of bare rock. The volcan
.
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.ie .Agua is apparently wooded to the summit. The latter is easy of astent; the .former very difficult; but while I was in the country it was
ascended by an English gentleman, Mr. .Alfred P. Maudsley.
The valley of .Amatitlan, between Palen and Guatemala City, is a
garden spot of exquisite beauty. Beyond that another long hill took us
up to the table-land of Guatemala, a parched and windy plateau, uninteresting, at least during the dry season, except for the mountains in
ihe distance. One day had changed the climate from tropical to tern:
perate. The direct rays of the sun were hot, but at night., or in the
bade during the day, the temperature was cool and bracing.
The old village of Mixco was 'in sight before w~ reached the city; and
t>n the left of the road, just before entering the gate, we found the plain
tovered with mounds for a square mile or more. One learned writer on
Guatemala has described these as ant-hills.
On my presentation by the .American minister to President Barrios,
1 was kindly received and promptly furnished with letters to the offi~ials along the route of travel to Copan. These letters were signed by
the President, and secured me every assistance possible on the trip ..
Under the strong administration of Barrios I jo11rneyed in perfect setmrity along the road where annoyance and danger so beset Mr. Stephens
in· the olden time.
On the 18th of January I left Guatemala for Copan at midday with
an arriero, and rode as far as San Jose, on the Zacapa road . . The way
was through a barren hill country, some 5,000 feet above the sea. Evergreen scrub-oaks and pines were the predominating trees. The geologieal formation was volcanic, with tufa and lava showing in the cuts. Just
before reaching the stream at Navajo, 3 miles short of San Jose, a vein
f>f obsidian was seen crossing the road-bed, and the sharp-edged fragments of the bright and cutting iztli scattered around doubtless gave
its name to the neighboring villag~. The road up the steep hill beyond
was paved with blocks of stone, probably the work of colonial times.
At several points along the road are standing in good pref;ervation
staunch monuments ·of Spanish work in the shape of stone bridges, high
over ravines whose insignificant streams suggest no idea of the furious
torrents of the wet season.
Mr. Stephens• gives a beautiful description of the park-like appearance of the environs of San Jose. Alas, the glory has departed, and
left rather barren-looking hills surrounding a wretched hamlet, whose
inhabitants live on the travelling public and the trains of mules and
muleteers. I dismounted at the door of mine inn, every bone racking
with fever, tumbled into a hammock, and took a drink of brandy ~nd
twenty grain of quinine. Two stalwart and rather fine-looking young
ladies kept the establishment, but one was married and the other was
l)Ock-marked. Later a young bride and groom stretched their bed,
con i ting of a raw-hide, on the ground. The dogs and hogs shoved
• I. L. Stephens: Incidents of Travel in Central America., Chlapa-s, and Yucatan.
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my hammock from side to side in querulous search for a GOmfortable
resting-place, :finally leaving me to the fever and the fleas .
.At 5 o'clock next morning we sallied out on a most pleasant road, following the crest of a ridge with valleys falling away on either side..
Near the road the milpas or patches of Indian corn flourished. Far
away on the right were the mountains toward Honduras, and on theIeft'beyond the valley of the l\fotagua rose the giant range of the Vera,
Paz . . .About 8 miles from San Jose we came to the edge of the plateau,
and descended by a zigzag trail, among masses of limestone and blocks
from the overlying basalt, to a tributary of the Motagua. Beyond this
Puente del Monte for many miles the hills were barren. Then the deso- ·
lation was varied by valleys at intervalFI, each with its small and miserable village. .At one of these we stopped and had a good breakfast of
corn-cakes (tortillas), beans, and eggs . .After breakfast took a lazy swing
in a hammock until 12 M., and then five hours to Guastatoya, where Mr...
Stephens had his:firstexperienceinrobberhunting. That night brought
the luxury of a raw-hide bed, unti14 .A.M., when we started again. About
2 miles more and we descended into the callejou of Guastatoya, a pass
for 5 miles through a dismal gorge with steep hills or ravines on each
side, where in the olden time the robber could attack with impunity and
retreat with security, laughing at any attempted pursuit. It is when
riding along such a road in the hour before day break, with an old arrier<J
who at each dark thicket, or sharp turn, or silent cross, recalls a deed
of blood enacted here in other days, that one feels inclined to pardou.
certain little irregularities so long as a strong government keeps its han<I
at the throat of the robber.
.At half past 9 we reached Casaguastlan, and, riding up to the bestlooking house in the village, were politely received by a mestizo lady..
A few minutes later, hearing the appellation doctor from my arriero1
she marched me right in to see her hidalgo who was suffering with liver
and spleen. Result, a superb breakfast of beans, eggs, chicken, rice,
and tortillas.
At dark we entered the miserable village of Eiote, and were directed
to a stopping-place where, in answer to inquiries, we were assured that
there was no bed, no supper, no feed for the mules, but there was a shed
where my hammock might be swung among pigs and dogs and squalling brats. The arriero then started out to find a bundle of fodder at
one house, an egg at another, and, strange to say, some coffee at a third.
Before day next morning a girl started a fire and made coffee. Her
beau crawled out from somewhere looking disgusted and miserable, an<l
stood around rubbing bis eyes to see that there was no :flirting with the
stranger.
.
At 9.30 a. m. on this the 21st of ,Tanuary we arrived at Zacapa. The
road during the morning had been along the valley of the Motagua, past
more frequent and larger villages. Just before entering the town we
crossed the Rio Zacapa, a stream of interest to me, as it has the Ri3
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Copan for a tributary. The river at that time was some 40 yards wide
and 6 inches deep, where it goes in rapids over a bar at the ford. Above
and below, the width and depth are greater. After passing some strong
rapids it empties into the Motagua, about 3 miles lower. Some 10 or 12
miles from Zacapa, Gualan is situated on the Motagua, at the bead of
navigation for boats of large size.
At Zacapa I was kindly received by Mr. Thomas Payne, an English
merchant, who assisted me in securing mules and a guide for Copan.
We started early next morning and kept up the river, leaving the road
to Chiquimula, and following a trail which gradually ascended some
1,500 feet to a peak overlooking the valley of Zacapa on one hand, and
on the other giving a fine view of the more distant Chiquimula. At the
foot of this hill, toward the latter town, was the junction of the rivers
Chiquimula and J ocotan, forming the Rio Zacapa. Turning and following
the ridge in a northeasterly direction for awhile we changed our course
again, and, descending, came to the bank of the Rio J ocotan at the foot
of the rapids opposite the Peligro Negro. The latter, a cliff, is the end
of the mountain-which separates the valleys of Jocotan and Chiquimula.
It is a sheer wall of rock between 2,000 and 3,000 feet high, and well
deserves the name Black Danger. At this point my hope of utilizing
the river for transportation of the Copan statues was at once dispelled.
For 2 miles it rushes through a narrow and tortuous channel which it
has cut in the rock, and the lightest canoe could not have passed at the
time of my visit.
It is reported that occasionally during th.e wet season canoes pass
successfully, but I doubt whether even then they can make the passage
loaded. The rugged character of the hills forces the trail down to the
bank here, and we had to follow the river some 4 or 5 miles until clear
of the pass, then began to ascend again. These old Indian trails were
famous for following the crest of the ridge, and frequently there was
barely room for our sure-footed mules, the ground sometimes falling
away abruptly on both sides. At midday we were well above the clouds.
At lower points the gusts of wind would occasionally bring up a light
cloud, and for a few minutes we would be enveloped in fog and misty
rain. We were some 5,000 feet above the village and valley of Jocotan
on the opposi~ side of the river. From that point of view it was the
loveliest valley I had ever seen-a garden of milpas or patches of Indian
eorn and sugar-cane, and in some places coffee, on the hills. Cultivated
land could be seen to the very mountain top wherever a bit of ground had
been found not too steep for an Indian to stand on. This region gets
much of the moisture borne on the winds which are turned away from
Zacapa by the mountains northeast of that town. During the dry season
the people of ~acapa, stifling in heat and dust, can look up and see the
ere t of the ridge veiled irr mist, while cool showers occasionally come
part of the way down the hills and then fade away in the face of the
brazen valley.
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On the hills we were crossing there were scattered superb, tall pines,
apparently the yellow pine of the United States, and a great portion of
the land was clothed in fine grass, which was supporting good cattle.
Winding our way down again we came, at dusk, to a village of ten or
fifteen houses perched half way up the mountain-side and rejoicing in
the name of Mataxano. An Indian dialect was spoken by the inhabitants, but a man was found who understood Spanish. After visiting
half the houses and considerable negotiation permission was obtained
to swing my hammock under a shed, where I shivered in the raw, northeast wind all night. We had three eggs and a tortilla for supper and
the same for breakfast next morning. Early in the morning we descended by a steep and dangerous trail to the river at the pass between
J ocotan antl Copan. Here again was a wild rush of water for 2 or
3 miles through a narrow and tortuous channel with immense bowl<lers strewn along its course. The river, here known as the Copan,
flows through a narrow valley of more fertile land. Vegetation was .
richer; in some places irrigation was practised, and some fine cattle were
noticed. In the afternoon we crossed a slight ridge clothed in pines
and descended to the village of Copan.
The night was spent in the village, and next morning, January 24,
the ruins one mile east were visited, My instructions to determine
whether the Copan River could be used for transportation had been carried out, and then it was my_duty to return to San Jose and catch the
steamer of the 4th of February for Costa Rica, if possible. I therefore
concluded to spend only one day here walking around the ruins, and by
an occasional critical comparison of some object with the representation given in incidents of travel in Central AmeFica, Chiapas, and Yucatan, testing the work done by Stephens and Catherwood.
Along the road from the village to the ruins, antiquities are scattered
and the dense forest on either side is without doubt the keeper of great
archreological treasure. Once at the village ·o f Copan any native will
give the locality of the ruins, and once there, no guide iii needed but
Stephens. The thoroughness of the work done by Stephens and Catherwood has been confirmed by subsequent visitors and is a lasting rebuke
to the imperfect methods of most investigators. There is one curious
mistake, made, probably in copying notes-Stephens' plan of the ruins
is turned around, and the north side is marked south. With the exception of these two errors the work of description and illustration is admirable.
Passing the statue O we struck the temple at the northwest corner.
Where we ascended, near D, the steps were 16 inches high and 17 wide,
in blocks of stone. We descended into the court at U. In the northwest corner were two vases in the shape of human heads, ornamented '
fantastically, and with bowls 9 inches in diameter and 6 inches deep.
These are probably the heads which Stephens says were turned over and
partially buried. The colossal head, figured on page 143, was in the
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same position leaning against a tree, and after thirty-two years there
was very litt~e change _in the relative size of tree and head. After examining the veutana and ascending the wall overlooking the river, we
pursued the passage V and returned by A. The drawing of the altar
is excellent. I made a close examination of the hieroglyph in the upper
right-hand corner of the side represented at page 141, and found the
drawing exact except that there· are thirteen knobs instead of the
twelve given by Catherwood. Again, the characteristic prominence of
the glabella, whence the nose. aml forehead sloped, forming an obtuse
angle, is not sufficiently marked in the drawings. In other instances the
minor details were hardly worked out with sufficient minuteness, a defect which was probably unavoidable in dealing with such a mass of
minute and intricate ornamentation. The bold freedom of the sculpture is its most striking f-eature, and in some cases the undercutting
leaves the ornamentation free, and several inches from the mass. The
· legs of some of the large :figures are nearly free. I was prepared to see
good work because of my faith in Stephens, but the boldness of it was
beyond my expectation, and had to be seen to be appreciated. The
:figures in some places bad been mutilated. The lip of that shown on
page 136 had been broken and the chin broken off. The face looks out·
from a snake's mouth. About 60 feet northwest of B was the head of a
large serpent, lying with other fragments at the foot of the slanting wall.
In front of it, lying on the ground, was a tablet in four sections. The
figure on it is looking over the right shoulder towards the head of the
serpent. In the right hand is something spherical, possibly a head,.
which is apparently offered to the serpent. There were two other tablets similar to this, the three with the serpent head forming a square.
The figure on the tablet.is seated cross-legged, with a plumed turban,'a
mask, a necklace suspending a gorget, and a belt fastened in front with
a circular gorget.
The statue C is 12 feet high, 4 across the front and 3 feet thick.
Back of E, half way up the side of the pyramid-if it may so be called
-the stones were in position and cut to form a smooth incline, the surface of which is covered with hieroglyphs.
We readily found all the large statues mentioned by.Stephens except
that at S, shown opposite page 151. 1n 1830 it was buried nearly out
of sight, and I had no time to make a thorough s€arch. In the deep
cuttings on some of the statues were still remains of red paint. This
was in positions protecte<l from sun and rain, and in such a climate
will probably last indefinitely.
About a mile west of the temple, in the village of Copan, is a mound
some40 feet high, at the west ba e of which are two altars with glyph ,
&c. One of them has :figures similar to tllose on the altar at A. On
the south ide i a double row of glyphs iu the middle, with two human figures on each ide facing in. On both east and west ide are
four figure in profile sitting cro s-legged and facing south, apparently
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followers of those first described. The north side has a perpendicular
row of glyphs, on . each side of which is one figure sitting facing in
and offering something having the appearance of a head, just as on the
tablets in front of the serpent's head at the temple. These figures bad ,
the characteristic large noses and retr~ating foreheads, with prominent
glabellre. Their ornaments are necklaces, cuff-like bracelets and anklets, and profuse plumes in the turban-like headdresses. Those on the
sides have each in his hand something like a sheaf of wheat. On the
top of the altar are other figures and hieroglyphs.
The ruins were visited by Mr. .Alfred P. Maudsley in 1881. After
photographing many ofthe objects, he testified to the excellence of the
work of Stephens and Catherwood. I am sure that work will not be
improved on until a party with apparatus for photographing and taking casts goes there to stay at least two months. · Such a party, 'by intelligent exploration of the neighboring forest as well as the ground
already known, might secure an enormous amount of material in a
shape to be forever safe. If the hieroglyphs of Central America are
ever to be deciphered it is of the utmost importance that every available specimen should be photographed and cast before the hand ofigno·rance ortime renders their correct representation impossible. HerP, are
the walls of a pyramid cove'r ed with inscriptions, altars, and statues with
human figures and hieroglyphs, illustration and text, and the study of
the one must assist in .unraveling the mysteries of the other. Some of
the monoliths have fallen in the last thirty years; others have been
mutilated by the ignorant native, who, with a careless swing of his
machete, knocks the nose off a statue to see if it breaks easily.
The road can be made sufficiently good for carts to J ocotan, thence to
Chiquimula, ~acapa, and Gualan. .At the last place we meet large
bonyos and transportation to t~e sea.
.According to Mr. McGee, of San Jose, who has been for years engaged
in hauling in this country, a cart will carry one ton, a wagon two.
Therefore one of the large statues 12 by 4 by 3 feet cut into two pieces
might be transported on wagons, and cut into four, on carts. Two of
the finest statues are fallen, one of which is broken just in half.
From Copan to Izabal $3 is the hire of a pack-mule carrying 200
pounds. From Izabal there is a small steamer which connects with the
New Orleans line a.t Livingstone. Again, at less expense the objects
might be transported by pack-mules to Gualan, and there embarked for the sea. Thus might be removed a large number of small objects,
blocks on which are hieroglyphs, &c.
By using some discretion a camp might be selected near Copan, wliere
a party could safelyrif not comfortably, spend the months of February,
March, and .April.
The land in the valley seemed fertile, and a field of fine tobacco extended up to the west wall of the temple. Fruit was scarce, and pines
grew close down to the valley. The last night of my stay I awoke in
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the wee small hours, chilled through. The northeast wind bore a cold
mist, almost a drizzling rain. After dressing I wrapped myself in a
blanket and again turned into my thick canvas hammock, only to
shiver until daybreak. We left Copan early, and ascending the ridge,
looked back to see the valley a lake of fog, above the surface of which
the temple and the mound in the village rose like islands. This ridge
is of the same rock as the statues, a soft, whitish trachyte, which hardens
on exposure to air and sun. It may have been worked easily with flint
implements.
After passing the Honduras line we left the valley, and turned to
the right, ascending by a zig-zag trail. Near the crest of the ridge we
struck the road, so-called, between Jocotan and Gualan, and kept it
through the pass and down the other side. The pines on the south side
became more lofty and scattered until near the top they were almost as
thin as on a lawn, the shade not being dense enough to interfere with a
rich growth of grass. Suddenly this vegetation gave way to dense
forest matted with creepers. In place of the pines were innumerable
varieties of tropical and semi-tropical trees, their leaves dripping with
water from the mist. The road was miry, and the banks were graced
with ferns. We had crossed the crest, and were seeing the effects of
the moisture-laden northeast " trades."
Along the road at short intervals we met parties of Indians carrying
heavy loads of corn or other merchandise on their backs, with hands
across their foreheads, the loads resting on their hips. Down hill or on
the level they go in a shambling trot, and make better time over the
mountain roads than the mules do. Over a great part of the republic
the mail is carried by Indians on foot. I was assured that by following
more difficult but shorter trails, they made the trip from Copan to Zacapa in a day. It took me a day and a half and Mr. Stephens three and
a half.
About 10 o'clock the morning after leaving Copan we reached the
crest of the ridge east of Zacapa. As usual it was enveloped in thick
mist, almost a rain. The trees were giant pines, draped in gray moss,
and ferns were abundant. Descending a little we came to the lower
edge of the canopy of mist, and looking out from under this curtain, we
had the valleys of the Motagua and Zacapa in fu]l view. Beyond was
the great range of the Vera Paz in blue with strata of white clouds
along the sides. Around us, all save the moss was green, and the ferns
were dripping with moisture, while we looked through the vistas of the
pines, with their festoons and streamers, at the scorched and glittering
valley below. We were standing under the edge of the clouds, and less
than 5 miles away the vegetation was parched and the leaves were gray
with dust.
I wa in the City of Guatemala on the evening of the 29th, and spent
next day there. The collection of antiquities in the Museo Nacional was
in ignificant. I noticed the two tripods of the Luna ware described
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in Archreological Researches in Nicaragua;* there was no indication of
their origin.
Mr. Edwin Rockstroh, professor in the Institute Nacional, was working in Indian philology with Berendt at the time of his death, and is prosecuting studies from which much may be expected by anthropologists. In
1881 he made a trip through the Peten and into the hitherto unexplored
country of the Lacandones. He found them speaking a dialect of the
Maya, and his Maya interpreter from Peten had no difficulty in understanding their language. Mr. Rockstroh discovered some ruins which he
called Menche, which were afterward visited by Mr. Maudsley. M.
Charnay found the latter there. The ecstatic Frenchman was in raptures, and dubbed poor Menche '' Lorillard City."
Mr. Rockstroh told me the Lacandones, or rather more than half of
them, had the peculiar profile of Copan and Palenque-large nose, prominent glabella, and retreating forehead. This gentleman presented for the
Smithsonian a fine specimen of pavo real, whose habitat he informed
me is between the Motagua and Zucatan, in the Vera Paz and Peten.
The afternoon of February 1 I rode 30 miles, from the Escuintla to
the princely estate of Don Manuel Herrera, Pantaleone, and next
morning, in company with my host., proceeded some 3 miles farther, to
Santa Lucia. It is northwest of Escuintla, about the same distance from
the sea, and in a region of similar topography. We found that the best of
the objects mentioned by Habel had been removed to Berlin. Still several
remained on and around a low mound. At one point were yet to be
seen, in situ, blocks of stone forming steps up the side of the mound.
These were 6 inches high and 18 inches wide. Most of the sculptures
were in hard black lava. No. 9 t was in granite, .as were two or three
blocks in the steps. I was informed that there was no granitic formation in this neighborhood.
The drawings of Habel were found to be good representations of the
objects remaining. The drawing of No. 7 was excellent. Nos. 10 and
11 were good; 16 and 17 well drawn, except that details were not sufficiently worked out. No. 18 was not well drawn. These sculptures
are in very low relief.
Returning to Pantaleone, I examined the figures which are mounted
on the wall around the fountain. Facing the house on the opposite
side of the fountain is one in hard, black basalt, 50 inches high, 43
inches wide, and ,9 thick~ It is a head with turban and plumes, the
whole overtopped by a crest, which arches over to the front and ends
in a fringe of tassels. There were large earrings ; a gorget was suspended under the chin by a necklace. A fillet was on the brow at the
edge of the turban. On the tur1'an was a ribbon knotted in front, and
above this a mask or ornament in shape of a face. .Above were broad
* Archreological Researches in Nicaragua; Smithsonian Contributions to Knowledge,
No. 383, page 20.
t Habel.
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plumes, which looked like leaves. The face was the best work of art
that I have seen by the ancient Americans, nor have I met with any
specimen represented in the books to equal it. There was nothing conventional; the features were regular and well cut; the expression grave, ·
dignified, regal.
One of the figures on the left had the beardlike ornament discussed by
Habel.• It seemed not a beard, but a strap passed under the chin to
hold on .the head-dress. Next was the head of' a woman, with the eyeball hanging out of the socket on the cheek. The forehead was wrinkled
and the face expressed acute pain. Next a man.with both eyes hanging out. Here the expression was of sadness mixed with pain, as of one
recently blind. Each face was distinctively individual, but all with
high cheek bones, wrinkled brow, and stern expression. The woman
had a small cap on one side of the head; the men wore turbans. They
all originally had trunnions behind the neck for insertion into a wall.
They were found by the mayor domoin some of his agricultural operation8.
As remarked before, this belt of territory, at the foot of' the western
slope of the Guatemala Mountains, is extremely fertile; is almost covered
with forest, and the objects· at Santa Lucia, Pantaleone, and many
other places reported. near Escuintla indicate a rich field, awaiting the
investigations of the archrnologist.
The day after my arrirnl in Guatemala, Colonel Stewart, the American
con5ul, presented some specimens of pottery, which were obtained from
a mound about a mile and a half from San ,T ose, that was cut by the railroad. The specimens consist of No. 59380, a vase nearly complete, and
the fragments numbered 59381, 59382, 59383, 593S4, 59385, 59386, 59387.
There is similarity in the biscuit and the degree of burning of the objects,
and in certain features of ornamentation. The vase is 12 inches high and
13 across the top. The bowl only occupies about two-thirds of its depth.
On each side is an ear, or handle, on the lower part of which is a button
or flower-like form with a depression in the center. On the front of the
vase is a rosette or bow in relief, the ends of which are free. This also
has the button, the central depression in this case being filled by a flattened ball. The color is buft; with red bands and circles, and on each
side is a crescent in red.
No. 59382 is a head, originally an ornament on a large vessel. The
collector probably broke this off and saved it as curious. The face is of
the type of many of the pottery figures here in the collection from Mexico. The head-dress is a coronet, with plumes above; the earrings of
a flower form, shaped like the curved corolla of certain lilies; a banded
necklace su pending a flower-shaped gorget, and an ornament suspended in the no e or upper lip graced this belle. The fragments are
ornaments, probably of the same vessel ; . they are evidently repre entation of flow r .
The di covery of this Mexican pottery makes one more link in the cor* Ilabel.
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roborati,e evidence furnished by archreology in support of the traditions of a migration along this coast from the valley of Mexico toward
Nicaragua--a migration which was so clearly-traced by Dr. C.H. Berendt
in his philological investigations.
VISIT TO COSTA RICA.

We reached Punta Arenas, Costa Rica, February- 16, and on the
morning of the 19th embarked on a steam-launch bound up the Gulf of
Nicoya. We got to the head of the gulf at 3 p. m., and our destination,
Bolson, at 6.30 p. m. This place, the port of Santa Cru~, is on a creek
which empties into the Tempisque. The little steamer arrived at high
tide, and had a comfortable bed of mud in which to lie while waiting
for the next rise.
From Bolson, with a man and three horses, the journey to Nicoya
was made in seven hours. li"ound it the same dead Spanish town seen
in 1877. A long church at one side of the plaza and rectangular streets,
with eight or nine hundred inhabitants of all grades, from the pure
Spaniard to the pure Indian. It is a fertile valley, with hills 500 to 800
feet high around tt. IIere was one of the most important to_wns
found in Central America by the conquerors, and if we may judge
b;y the relics with which the ground is sown in every direction we are
inclined to credit the stories related by the old chroniclers of dense
masses of population that owed allegiance to the cazique of Nicoya.
Riding up to the house at which I stopped in 1877, everything seemed
as though I had left it but yesterday. The same old blacksmith-shop,
and apparently the same old gray horse waiting to be shod. I had the
good fortune to secure a room and a raw-hide bed, and madame engaged
to feed me. Hernandez reports that no strangers have been here hunting for antiquities since my visit. And as t,he neighbors drop in one
by one I have accounts of huacas enough to keep me at work for years.
At Bolson similar reports were made, and subsequent investigations
proved that there was no exaggeration in the accounts.
After two days spent in looking around and settling down, I rode
with the padre, the alcalde, and jefe politico to some huacas at Pipal
and Ochote, some 4 or 5 miles from Nicoya. There were several slightly
raised mounds of loose stones, below which were the relics in shape
of human bones, shards, and celts. The padre had made excavations
in one or two places, but had not met with conspicuous· success in obtaining entire vessels. The ground was of tough clay, and during the
dry season was almost like brick; it was-, therefore, rare luck for an
object to escape the violence of the blows necessary in digging.
That nigkt, headache and fever; next day, quinine and rest.
The 27th, with the padre and jefe, rode to Las Huacas, where rich
Ifields were reported. The road lay along the valley as far as Matina,
whence it began to rise, crossing one or two slight rhiges and finally
mounting by a steep zigzag some 2,000 feet to the platea 11 of Las
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Huacas. From near Matina to and beyond Las Huacas are cuts and
other remains of an old road supposed to antedate the conquest.
.A.long its route cane and pita grows, marking its trail through forests,
up and down hill, in straight lines, instead of the zigzag for easier
grades, as would have been the case with Spanish roads. This road
was like those in the mountains of Guatemala in their propensity to
follow the crest of the ridge.
The next morning three men were set to work excavating at a point
on the road to Matina, about 200 yards from the house of Angela
Oarrillo, where irregular piles of stones, forming elevations of 2 feet in
height indicated huacas. Near the surface there were many fragments
of metatesof great variety and rollers. At this point hundreds of metates
appeared to have been broken, .and it seemed incredible that they
should have been tho results of accidental breakage, but rather as if in
time of war sudden flight had become necessary and articles too heavy
for easy transportation had here been rendered unfit for the enemy's
use. Near the surface, and mixed with the stones, were fragments of
the class attributed to the Choratega.s in a paper on Nicaragua.• Lower
were fragments of red painted pottery. At 51 inches depth the handsome argillite gorget No. 59849 was found, in the mouth of a red vase,
No. 59811. The body of the vase was in fragments; it was apparently
a water jar. The end of the gorget showed above the mouth. About
2 feet away and 19 inches lower was found No. 59850, which unfortunately
was badly broken by the Macana. On a level with that and within 2
feet was the celt No. - - . The small vessels Nos. 59827, 59828, 59829
were found in the earth above the gorgets, and were probably associated
with them in origin.
Among a great number of shards there were none of Luna ware.t
About a mile from Carrillo's, near the house of Mayorga, were many
large huacas on the border of the old road way.
- That evening we returned to Nicoya, and the next few days were
spent in hunting and interviewing old Indians, always with eyes and
ears open for the green stone mine. There was an old man named Espiritu, living near Nicoya, of much shrewdness and native intellect. He
took a great deal of interest in antiquities and questions concerning
the old Indians. He reported that many of the old graves were seven
or eight varas deep. A Frenchman who had spent several years in
Ohiriqui told me that the huacas were similar to those observed near
Nicoya. Of course, the only possible way of discovering the source of
the jadeite was by searching the ravines and cuts while hunting or
riding, or by questioning the old Indian hunters and rubber-men.
Many of these men become interested in what they saw I considered
so important, and some later traveler may reap the reward in :finding
a guide to the jadeite mine.
*A.rcbmlogical Researches in Nicaragua, Smithsonian Contributions to Knowledge,
No. 383, p. 80.
t Archreological Re1:1earches in Nicaragua, p. 80.
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The padre and I made a trip to Santa Cruz on the 3d of March, returning next day. We heard great accounts ofantiquities on the Pacific
coast, and one small figure No. - - was obtained by purchase. One
of the men who worked for me at Las Huacas brought Nos. - - - - ,
which he reported that he obtained working at the same place. Nos.
- .- - - were lying together beside a skull, and were, presumably,
worn ak a necklace.
With a party of about a dozen men the padre and I left Nicoya on the
morning of the 6th, and following the road to ~fatina for awhile, turned
to the right to Matam bu, thence over a ridge into the valley of the Nosara, and camped on that stream at a place called Las CaQillas, about
a mile beyond the castia of Blas Lopez. This man L9pez had a great
reputation for knowledge of the antiquities of the region, but was a
very suspicious and surly Indian, and managed t-0 keep to himself all
that he knew of the huacas. Close by a mango tree, near our camp,
some partial excavations had been made, and in one of them we commenced work. The :first plateau, above the low grounds of the river,
was some 25 feet above low water. In the edge of this the burials had
been made, and the top of the grave covered to a depth of 3 feet with
stones from the river-bed, the pile forming a slight mound now, after
ages of settling, about 2 feet above the surface of the plateau. These
resembled some graves seen on the Madera end of Orne tepee.• The clay
here was tough, but not so hard as at Las Huacas, as it contained more
vegetable matter and was protected in the shade of the forest. In the
surface soil and among the stones were fragments of pottery. Celt No.
59875 was 3 feet below the top of the mound, with the little vessel, No.
59883, near it. In a neighboring excavation was found a human skeleton and a celt, No. 59880. A mound larger than the others was some
distance back of the edge of the plateau.
Discouraged by such poor results for two days of work, we transferred our camp some 3 miles further up the stream. Here in a higher
plateau on the left side of the river simila.r piles of stones, hardly
deserving the name of mounds, were seen on all sides. We were in the
finest forest I had ever seen. Apparently not one of the magnificent
t~ees in this valley had been cut since the conquest, except where for
an acre or so in two places clearing3 had been made. The undergrowth
was scanty, while high overhead there was a dense canopy supported
by superb columns. The rays of the sun touched the ground at rare intervals, while at night a star here and there peeped through the foliage ..
Along the river innumerable frogs made night hideous with t;heir croalring. Then owls and many night-birds of discordant note, reenforcing
the howling monkeys, joined. forces in ~he early night to convince thetrembling greenhorn that all the ferocious beasts of the earth were assembled to sup on him. The mosquitoes, which were vicious the first
two hours, suddenly disappeared, and the forest quieted down. The
• Archreological Researches in Nicaragua, p. 44.
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padre led off, and was followed by first one Indian and then another,
with cuentas tales, after the style of those of the Arabian Nights, _to
amuse children. Wrapped in their blankets, one by one they fell aleep
as the words of the last yarn died away in drowsy tones. Don Antonio freshened the :fire and peered into the darkness to see whether a
tiger were lurking around, then hugging close his gnn and machete,
sought repose. About midnight I awoke. The :fire had died out, but
it was n·o t entirely safe to stir around for wood; there was the possibility of a tiger and the probability of a shot from Don Antonio. So I
kept quiet, and began to feel the awful stillness of a tropical night in
the forest; then from far away came the sound of a solemn moan,
nearer and nearer, till with a sigh and a rustling of leaves a breath of
wind passed overhead, and left the night as silent as before.
Again we were doomed to bad luck. We worked two days at this
place carrying the excavation to a depth of 6 feet with miserable results
so far as securing specimens was concerned, and as there seemed nothing
peculiar in the sty le of burial, as there was nothing more to eat less than
half a day's journey away; we gave up the job as unprofitable.
A few days later I made a trip to Punta Arenas, via Bolson, and on
the 15th took passage in a canoe from Punta Arenas for Puerto ,Jesus.
Among the many delightful modes of traveling in Central America, the
voyage in the dug-out deserves remembrance. There is no room to
stretch one's legs under the most favorable circumstances, while on
this occasion tbe boat was loaded, and I had to eat, sleep, and be as
-comfortable as I might for two days si,nd a night on the top of two boxes
that were not even. The second day we were becalmed at midday in the
middle of the gulf, with not even a fleecy cloud between us and the sun.
'T hen in the afternoon a stormy breeze sprang up and we were driven in
-0n the rocky coast of Chira and had to drop our anchor 2 a large stone, to
keep from going ashore. There we lay within 20 feet of the rocks bobbing and bouncing ai'ound so we could hardly sit up, for six or eight
hours, till the weather moderated. About midnight, the second night
we reached Puerto Jesus, the port of Nicoya, at the head of an estero,
which can only be navigated by canoes at high tide. The test of the
night was spent on a raw-hide stretched on the ground, with musquitoes
for company. Next morning on a hired mule some 12 or 15 miles to
Nicoya.
The neighborhood of Santana was visited on the 18th. There was no
lack of kuacas as indicated by the low mounds scattered over the country.
On the northern slope of the ridge between Nicoya and Santana there
is a round top-hill, from which is a fine view over towards the Tempi que and the head of the gulf to the line of volcanoes in the distance.
On this hill-top the huacas were marked by large stones, under which
the relics were found at a depth of 3 to 5 feet. The burials in the valley seemed similar to those at Las Huacas and Las Carrillos.
unday, the 19th, was the feast day of the patron saint of the barrio
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of Las Huacas, and I visited it, arriving before sunset. There were sixty
or seventy natives present, the guests of the family of Carrillo, who fed
them well and furnished wine of the coyal palm as a beverage. Dancing
and singing were kept up to a late hour, the padre as usual contributing his share towards the ~erry-making.
Next morning the padre and I with two men started on the trail
used by rubber-men between Las Huacas and the Rio Oro. A horse
had never been over this trail, and it required an expert guide to follow
it. The padre and I were mounted, and were preceded by the men who
trimmed a way for us with their machetes. For the first two hours
we were on the plateau of Las Huacas between 2,000 and 3,000 feet
above the sea. In the bed of a stream called Salto de Ios ·Perros, where
it was crossed by the trail, there was_a bowlder of hard basalt nearly 2
feet in diameter, on one side of which there were eight parallel grooves
up and down, the widest and deepest of which was just of the width of
an ordinary celt. The incline of this side was about 75°. I repeatedly
noticed celts which had apparently been sharpened after use, and believe
that this was a grindstone for that purpose.
From the edge of the plateau there was a steep break to the small
Rio Medio, some 1,500 or more feet below. Off to the right there was
a sheer wall over the edge of which poured a small stream. The Indians claim 3,000 feet for this fall, and it apparently was several hundred, the water breaking into mist towards the bottom. We descended
along the edge of ridge, dismounted, ,a nd the poor horses slid a good
part of the way on their hauncltes, one man leading·and another driving.
After reaching the stream we kept the bed of it; most of the way the
horses were led, and slipped and _stumbled over the bowlders as best
they might. Occasionally short cuts were taken across bends, which
were particularly enjoyed by me. In the morning while trying to ascend
a steep bank my horse fell back and rolled over into the stream below.
The stirrups were narrow and I could not free one foot, and in the
struggle my foot was hurt so that· I could not wear a shoe; so when in
the afternoon I had to walk through these woods without a shoe, travelling was anything but pleasant. At last, late in the afternoon, the guide
stopped at a camping ground after the most terrible trip in my experience. In the bed of this river Medio, a tributary of the Oro, black
basalt formed the rock with veins of quartz. Right in our camp were
killed an otter, a pavon, and two pavos. There were tracks of deer,
tapir, and tigers. Below the camp green quartz appeared in the .rock
of the bed of the stream. During the day fragments of pottery were ·
noticed several times where slight washes had occurred, or in the banks
of ravines. My couch was of 11alm branches on the solid rock. About
1 a. m. next morning I was awakened by the swaying ·or horizontal
motion of what I supposed a solid bedstead; the trees were waving in
that not unusual occurrence, an earthquake. .An hour and a half later
there was another shock.
H. Mis. 26--52
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At 6.30 A. M. we started again, and in two hours of more pleasant
travel reached the Rio Oro at the mouth of the Rio Medio, where we
breakfasted in style on pavo and camerones. Between noon and 5 p.
m. the descent of the Oro was made to the head of tide-water, within a
mile of the sea.
The valley of the Rio Oro was narrow, with hills or mountains close
up on either side. As with all these streams during the dry season, the
water occupied but little of the broad bed, and we had rather a good
road way and excellent sites for camps, the banks furnishing grass for
the horses.
The tide was low .enough at 10 o'clock on the 22d, and we went to the
mouth of the river. On the beach were a few pebbles of argillite as the
nearest approach to jadeite. I had made the trip across the peninsula
of Nicoya, carefully examining the rock at every opportunity, following the bed of the stream almost continuously from the divide to the
sea, only to be disappointed once more.
A guide from Nicoya, who was to pilot us from· this point, arrived
about noon, but as the route lay for some distance mostly along the
beach, we were constrained to return to our camp and pass auother
night there. A start was made at 6.15; at half past 11 we arrived
at the Rio Buena Vista, some 2 miles above its mouth. The road was
along the beach most of the way, and at se,eral places we passed snug
little harbors like that at San Juan del Sur Nicaragua. While the
horses were resting, I took the guide and, wading down the river or
scrambling through the thickets for about a mile, reached a point
about 40 yards from the river where was a bank some 7 feet high, 40
yards long, and 20 wide, formed apparently almost entirely of fragments
of red-painted pottery of large and small vessels. "rhis was in a mangrove swamp, and the water at high tide came up to the foot oJ the bank.
It· looked as if thousands of vessels had been collected here and deliberately broken. No shells were mixed with the fragments, but most probably they were relics of repeated encampments here during the dry
season for people from inland who came to feast on fish, turtle, &c.
We went a few miles up the Buena Vista and camped for the night,
that is, we cut some palm leaves on which our blankets were spread, and
we considered ourselves in camp. We had not killed any game since
the morning before, and our commissary stores were running quite low.
Sardines and the tender buds of a small variety of palm made our dinner: Next morning a small allowance of the same luxuries, and we
tarted on a forced march for Nicoya and something to eat. At noon
we topped on a small stream for lunch, my portion of which consisted
of half a ard,ine and a palm bud. The trail all day lay over rocky hills
wher the vegetation showed that the soil was unusually poor for that
country. Late in the afternoon we reached the small collection of
h u e at Lazartito, within 10 miles of Nicoya, where was the first hut
we bad en ·since leaving Las Huacas.
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As usual after such a trip I was ill for a day or two with fever and
dysentery, but after resting Saturday was in condition to take the saddle
again at 2 P. M. on Sunday for Bolson and Punta Arenas.
Early on the morning of March 29, I was called for my trip to San
Jose. I was in a room on the second floor of the hotel at Punta Arenas,
sittil1g on the edge of my cot when the room began to rock like a boat
in a sea-way. The tlles on the roof rattled and danced overhead, and
outside the tops of the trees lashed the air as if shaken by a giant hand;
the chickens cackled, and women rushed screaming into the streets. It
was the heaviest earthquake of ~Y experience, and I in an upstairs
room with the door locked ; but in a frame house built with an eye to
•
resisting just such strains there was little danger of accident.
The road was along the beach for 8 or 10 miles, then struck inland and
began to ascend. By much labor on my lazy mule, I made more than
half the distance, and slept at Atena. A ride of three hours next morning t9ok me to Alajuela, a town at the western end of the valley of
San Jose, from which a railroad passing through the principal towns
extends eastward to Cartago. The valley is some 4,000 feet above the
sea, and surrounded by mountains rising several thousand more, the
peak - -- being - - - feet in elevation. This is one of the :finest co.fleegrowing regions in the world, and the superb plantations, with here and
there a town or village, and in every direction a background of mountain range or vqlcanic peak, make up landscapes as fair to view as any
beneath the sun.
On my arrival at San Jose I was met by Mr. Minor C. Keith, a young
American, who had been in Costa Rica some ten years, and who h·a d by
pluck and perseverance at last completed a railroad from Port Limon
on the Atlantic to a point within 25 miles of the capital. T~ intervening distance was covered by a cart road which he was then :finishing.
These gave a continuous line from San Jose to the sea with much cutting, and I accepted Mr. Keith's invitation to accompany him over the
roads.
One of the ministers, Mr. Sanez, who, in the absence of the President,
was in charge, received me most kindly, gave directions for facilitating
my work, and promised permission for the jefe politico of Nicoya to accompany me for one month on my explorations. I was also introduced
to Don Leon Fernandez, who was in charge of the Government archives
and then engaged in his work " Documentos para la Historia de Costa
Rica," the first volume of which was out.* Senor ¥ernandez was found
an enthusiastic antiquarian and historian. The chapters of his work
:first came out in the official gazette, in addition to the ordinarycirculation, of which copies were sent to the officials in allparts ofthe republic,
and everywhere awakened an interest in antiquities and the history of
the Indians, which must work valuable results. Repeatedly I had co* The second volume has since appeared.
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operation which was due to the interest excited by these papers. In
company with this gentleman I called on the bishop of Costa Rica,
who, while interested in a:o.thropology, was especially-fond of ornithology. In his collection were jadeites, one very fine, and several specimens in argillite and marble. These two gentlemen were to start iu
about a week on a Government expedition for exploration in the country
of the Guatuso, or Rio Frio Indians, and kindly invited me to join them.
Here was a rare opportunity, but on consideration I concluded to stick
to my instructions and give my time to the department of Liberia.•
.April 4, we (Keith, some half-dozen Costa Rica gentlemen, and I) left
San Jose for Port Limon. We crossed the ridge between the central
valley or plateau and the .Atlantic slope, and took breakfast at one of
the stations of the parties building the cart road. This was a graded
road which followed a stream in its rapid but tortuous descent through
the mountains to the point where the railroad entered the gorge and
crossed the Rio·Lucio. An extra train was made up in the evening, and
we made a night trip of a few hours to Port Limon, distance 71 miles.
At the upper end of a curved beach is a promontory formed of coral
rock, and off this an island making a very beautiful harbor. There
were no antiquities found in this neighborhood, but in the storehouse
of Mr. Keith was a collection made along the line of the railroad, and
several people in the town had very pretty specimens from the same
source. Mr. Keith agreed to send his to the Smithsonian by his brig
Nile on her next trip to New York, so I spent the 6th h.ard at work
packing.
We were back in San Jose on the 8th, and in San Mateo, on the road
to Punta Arenas on the 10th, and sailed in a dug-out for Puerto Jesus on
the 11th at midday. The first showers of the coming wet season had
been at Alajuela as I passed on the 9th, and I found the road from J esus
to Nicoya in some places miry from the heavy shower of the evening of
the 12th. The ride was made at night, and progress in the intense
darkness was only made practicable by a lantern carried by my companion. Three o'clock the morning of the 13th found me at Nicoya. I
had not had a night's rest for six nights, and the well-deserved fever
promptly made its call. The northeast wind came up strong again and
blew the wet season back for another two weeks.
The leave of absence for the jefe politico, Don Juan Jose Mata-Rita,
not having arrived, he and I went to Santana on the 20th to make some
investigations in the huacas of that place. .As around Nicoya and Oa11illa , they were indicated by low piles of stones, principally limestone
fr m the neighboring bills. These pile 011ly ro e 1 or 2 feet abo-rn
the urface. Commencing excavation in one, the stones were found for
fir t 3 feet, at the bottom of which were human bones and some fragm ut of Ohorotega pottery. Lower still was the hard clay of this sec* In November, Don Leon wrote me a most interesting letter informing me of their
sncceas.
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tion. In , one place the excavation was carried to a depth of 6 feet;
pieces of coarse pottery were found near the bottom, where apparently
undisturbed clay discouraged further digging. In neighboring huacas
were found some fine specimens a few years ago. One of them, No.
59891, which was afterwards broken, was secured and mended. It is
well burned, light, and strong, and altogether a very fine specimen of
old Indian work.
The afternoon of the 22d of April I started on an extended trip accompanied by Don Juan Mata-Rita, the jefe politico. Before leaving the
Department of Nicoya the frag·ment of a figure in argillite was obtained
at Savana Grande. There was much pretty quartz in the ridge which
separates Nicoya from Santa Cruz. We spent the night at the latter
place. and, furnished with letters from the jefe to the officials of his department along our proposed route, we res_u med our journey in the
morning towards the Pacific. For some miles the road was along the
plain of Santa Cruz, and then we crossed a ridge not more than 200 or
300 feet high, and entered the township or barrio of El Gallo (the cock).
The game-cocks of El Gallo, who are mostly smugglers, got into some
trouble a few years since, and the name of the barrio was changed to
El Veinte-Siete de Abril, the anniversary of President Guardia's accession to power. The land here was very poor: and the inhabitants correspondingly wretched. The business of smuggling over the Nicaragua
line helps them in their struggle. These people at once took us , for
Government officers in search of contraband, and viewed every act and
word with suspicion. They apparently had forgotten how to tell the
truth, and really seemed the greatest liars on the face of the earth.
While sitting on our horses at the door of a hut with the whole family
protesting that they had ne.v er heard of any relics of antiquity in that
region, we pointed out fragments of pottery, etc.• in a bank not 20 feet
away, and we knew that at the time these people had some good specimens in their house, but they could not conceive such folly as two men
traveling in these parts merely in search of old pots; believed us to be
revenue officers, and did not wish to give us any pretext for remaining
in their neighborhood. But in this abominable barrio we had a most.
delightful surprise. Riding up to the house of the school-master,
we presented our letter and were received with charming courtesy.
There were two school-houses, one for girls the other for boys, on opposite sides of a plaza. Between the two and a little back was the domicile
of the teacher, all in bamboo, and so neat and new, for a moment I thought
I was back in Japan. ·He was a mestizo of excellent manner and tolerable education. His wife managed domestic affairs, while a daughter
of seventeen years relieved him of the girl school. She was an exquisite
specimen of the mestiza senorita, slender and graceful as a wand, with
hands and feet of a sylph, and eyes so large and so soft-verily I did
want to go to school again, and if there had only been the excuse of some

.
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decent huacas in the neighborhood, the worthy dominie would have had
me for a guest for some time.
The alcalde, after having our horses attended to by his policeman,
escorted us around the neighborhood in search of antiquities, but we
only secured a few specimens of extremely rude ware. The ancient
inhabitants were no doubt as miserable as those now here, and probably could ill afford the extravagance of jadeite ornaments.
Next morning, with the policeman as guide, we pursued our journey
to Santa Rosa, where were two more schools. Don Juan wore an argillite
gorget suspended around his neck, and this was shown the children,
and one little fellow said there were things like that at his house,
and we decided to accompany him to his home. Before his school hours
were over he had been so frightened by suspicious natives that it was
with the utmost difficulty we persuaC::ed him to accompany us. On the
road we met a man and asked him the usual question, if he could tell
us where to find huacas, when he stepped back aghast and with the
most ludicrous expression of alarm, exclaimed" Buacas ! the Lord preserve me! What do I know about huacas ?" I have travelled a great deal
in Central America, but never before saw a place where ignorance and
-suspicions put such obstacles in the way of simple investigations. The
trials of a foreigner travelling alone may be imagined, when it is remembered that I was accompanied by Don Juan himself, a nearly pure bloo<l
Indian, who was born and raised in the Nicoya and was jefe politico of
that district.
Some 5 or 6 miles more and we stopped at a cattle ranch of the rudest
class-three miserable cane huts near by a corral for such cattle as
needed attention, and an inclosed area of a few acres for maize and plantains. The proprietor, owner of a large number of ca.tt1e, was here, and
lived as poorly as his meanest vaqu,ero. The morning of the 25th April
we rode to within a short distance of the sea to examine an old burial
ground. The graves were indicated by slight piles of stone, showing
but little above the surface. There i very little soil above the rock
here and the relic , human bones, extremely rude pottery, ·celts, and
broken grinder were found within 15 inches of the surface. This was
on a slope, and apparently the surface had been much denuded by the
wa h of the wet sea ons. One skeleton was extended with head to southwest; on one side of the skull was a eelt, edge down, on the other a
small rude ve sel in pottery. Of eight celts collected, all but one were
blunt, the edge apparently chipped off to render the implement useless.
The one excepted was a very small one. The collection, interesting
for the very rudene of the pottery made here, was intru ted to the
sch ol-ma ter at anta Ro a, who faileu to forward it to Santa Cruz and
it wa lo t. That worthy was as stupid and ill-mannered as his colleague at El Gallo wa plea ant and court ou .
nly work d at that plac half a day, then r turned --via the ranch
to anta Ro a, and thence t a mall hamlet, La Huacas, on the rout
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towards Sardinal country, of the same wretched character. Next day,.
about noon, after touching the coast west of Cape Vela, we struck the·
barrio of Sardina}, and were at once in a different country. Evjdencesof greater prosperity were apparent on every side, and besides, at the
:first l10use a specimen in green stone, argillite No.--, was obtained.
Proceeding along the valley the houses became more frequent until near
that of Don Pizarro; it was rather after the order of a scattered village.
B ere nearly two days were spent riding from house to house, and rarely
inquiring in vain for antiquedades. Some objects in stone, usually, if not
always, gorgets, were secured, besides a pretty collection of pottery.
The afternoon of the 28th we crossed the ridge between Sardina! a.nd
the bay of Culebra to a place called Panama, near the mouth of the bay.
Here at the house of---Pizarro* we got Nos - - - - - - . Near
the road from that house to the beach were lying two :fine images in the
Zapaterra style t about 6feet high, with the head of a serpent for a headdress. The head of one was broken off. It was the :finest specimen of
that class that I had ever seen. Nearer the beach in the bank of a,
stream was a lot of pottery fragments, as in the Buena Vista, and near
by a section of a shell heap which had been covered by alluvium.
Staying at the house-of--- Espinosa that night, next morning we
visited the huaca of Panama, on a hill overlooking the bay. At the
edge of a mangro;e swamp near the foot of this hill was a bank about
8 feet high and 30 by 50 yards surface, composed, as at Buena Vista,
almost entirely of shards. On this bank stood a pochate tree 6 feet in
diameter, at 10 feet above the surface. There was another near by, the
two forming islands occasionally in very high tides. On the beach near
by were some Ohiriqui Indian women in bivouac, the mates of some pearl
:fishermen, and they, on a small scale, were building their shell-heap, ,
and furnislling an illustration of how these immense banks of pottery
and others of shell may have grown in the old times. Shells were not
mixed with the shards in the large banks. The fragments, as at Buena
Vista, were almost all of unpainted ware, or that which was only painted
soliq red; but there were a few pieces in yellow ornamentation, or in
bands of black or dark brown. The most ordinary pieces were well
burned.
Just south of these banks the hill of the kuacas rises some 150 or 200
feet, culminating in a point which overlooks sea and land for miles
around . . The valley of Panama runs off' inland, and to the north stretches
the beautiful bay of Culebra, the hacienda of Uulebra bearing north 100
east. On the top of this hill was the :finest huaca yet seen. The graves
had ou them stones in pieces about a foot in diameter. Many of these
had been opened, and a. great many ·objects were reporteJ to have been
obtained. The burials were shallow, the excavations being only about
3 foet in depth. Scattered around were bones, fragments of handsome
* I mention the names of these houses to facilitate the work of other investigators.
tSquier.
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ruetates, and numberless shards of painted ware, celts·, etc. Among the
remains were some pieces of large jars. A head in green argillite was
found, but there were no specimens of the Santa Helena ware seen at
Ometepec and supposed to have been of Aztec manufacture.*
In the evening we rode to the hacienda El Iovo, and spent a quiet
da.ywithDon David Hurtado. The owner of the hacienda, Jesus Maria,
dined with us and after giving accounts of shell heaps, stone images,
etc., told of a large block between bis place and Nagascola, on which
were carved the sun, moon, and other figures. The morning of May 1
we rode to Jesus Maria and accompanied the bidalgo in search of his
remarkable monolith. About midday we found a quarry of columnar
rock, whitish and soft; near it lay the object of our search, found after hours of riding over hills parched by the sun and win~ of the dry
season, and on this precious stone seemed con~entrated the ra,ys of the
tropic sun. We dismounted and walked around it in search of ·hieroglyph~. There were sund.ry marks and scratches as if a careless cowboy had made this his seat and scraped his spurs against the side.
Oh !--Wc remounted and turned our horses homeward, and conversation was not animated for some ·hours.
The explorer who goes to Spanish-America and lends a willing ear to
the yarns of the natives, will follow a will-o'-the-wisp from Texas to
Cape Horn, and return empty handed. I have acco~plished little except when I have settled down at a point and by laborious investigation
ferreted out whatever of archreological treasure was stored around,
sometimes to t,h e great suprise of natives, who, born and raised in the
neighborhood, had never suspected the existence of the antiquedades.
May the 2d we rode to the hacienda San Raphael, 6 miles north of El
J ovo. The burials here were in a clump of trees on a slight elevation
above the plain, where enough of soil had accumulated above the lava
rock to support something more than the usual coat of grass. The burials were not more than 2 feet below surface. A. vase 12 inches deep, 16
indiameter ,and 3i across the mouth, contained burnt human bones. The
guide said that he found another here containing bones, and in OFher
cases fragments of large jars with bones. There were lying around
celt , fragments of red unpainted ware and of finely worked metates.
The graves were indicated by large stones.
Continuing our journey to the northward, we visited the hacienda
Pelon, where on a slight eminence about a mile north of the house were
seen huacas like those een in 1877 opposite Boquerones.t The pottery
wa in some cases painted red. There was a fragment of coarse ware,
Ii inche thick, which mu t have been part of an immense vessel, judging by the curve. The guide reported the finding here of large jars 3
feet high, containing bone and charcoal. The two objects - - - and
- - - were found in the loo e dirt of an excavation.
• Arcbreological re earches in Nicaragua, pp. 55, 80.
t Archreological Researches in Nicaragua p. 74.
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We left Pelon at 4 P. M., and at dusk were at the Rio Deshozados,
where some fodder . was obtained for the horses and some corn cakes
and eggs for ourselves. After a bath in the sparkling rapids, I spread my
blanket on the ground and looked up at the stars until tired '' nature's
sweet restorer" got ahead of the noise of laughter and chatter made by
an Indian wench and her beaus. We were up at 3 A. M. and took the
road again for Liberia, where we 8 pent the midday hours. It was a
lifeless little town, the capital of this depart,m ent, with itR white houses
and streets glaring in the sunshine. We were shown a handsome vase
of Luna ware, the prettiest specimen of ancient American ware I have
ever seen; but could not purchase it, and, as the owner was absent, could
not get a history of its origin. A good specimen.of a Choratega vase
was presented, with the information that it was exhumed atNagascola,
in Oulebra Bay.
In the afternoon we rode some 15 or 20 miles to Boquerones. Next
morning, securing fresh horses, we visited the hamlet of Communidad,
up the river. There and in Boq aerones were secured four small chal·
chihuitls. That afternoon we stopped at Siete Ouerros, on the road
to Santa Cruz, and obtained a broken tripod of Luna ware, which
was said to have been the cover of a vase found in the burial ground
some miles lower, on the west side of the Tempisque. There were also
some fragments of Santa Helena and Choratega ware, which I was informed were found at the same place, as they were near the Luna burials, Ometepec.
May the 5th we got back to Nicoya, and after the excitement of the
trip came fever and dysentery. I was pretty well used up; the wet
season was beginning and I determined to leave. Sending special messengers to Boquerones for the objects there, the collection was packed
and taken to Punta Arenas, whence I sailed on the 13th.
To Prof. SPENCER F. BAIRD,
Sem-etary Smithsonian Institution.

ABS1-1 RACTS

FROM AN1-1 HROPOLOGIOAL CORRESPONDENCE.
EDITED BY OTIS T. MASON.

The aFchreological work of the Bureau of Ethnology withdraws a
great deal of material formerly published under this head. The danger
of losing facts in a great mass of current correspondence, however,
makes it advisable tQ publish brief abstracts of letters in this form:
Baxter, J.-Reports opening a grave on the shores of the Gulf of St.
Lawrence, 40 miles from Chatham, N. B., and finding the skeleton of a
large man. The head was covered with a sealskin cap and the feet with
moccasins of the same material. There were pieces of canvas and birch
bark about the remains, and inclosed within these a piece of Spanish
cedar and a short piece of rope, "served," as though it bad been a
piece of standing rigging. Over the body were three large copper kettles, overturned, one over the bead, the largest over the body, and the
third over the flexed extremities.
Brown, E. L.-Reports several groups of mounds near Durand, Wis.
On the farm of the writer, at the depth of about 6 inches, are found
old fire-beds of burnt rock and ashes, pottery, and arrow-heads. In the
village of Durand is a group of twelve burial mounds. On the bank of
Bear Creek, 2¼ miles east of Durand, near a grist-mill, is a group of
seven mounds in a row, extending north and south. In the town of
Nelson, Buffalo County, are several groups of mounds, one hundred
and fifty altogether. The mounds are generally located on the river
terraces in groups. They are composed of sand and drift, not stratified.. Several mounds have been explored. On the rocks near Dumaville, Wis., are figures of canoes and animals. The dead buried in the
mounds are in a sitting posture, facing the east. The remains are entirely decayed. North of Durand, in Ojalla, two caches have been
found, one containing about seventy-five large chipped disks; the other
one hundred, in vario.us stages of completion. Mr. Brown will make
further researches for the Smithsonian Institution.
Burns, Frank.-Reports a cave near Blountsville, Ala., in a cliff of
lim tone. It was formerly a burial place, as a number of skeletons
were found deposited in wooden trough . The bodies had been wrapped
in ome ort of matting made of bark. Twelve ornaments of native
copper rudely hammered out and two chisel were found there, as well
a 'ea shell . The ca,ve was dug over during the civil war for the purpo e of extracting altpeter. The writer al o reports the discovery of
a cache of seventeen chipped pear beads in a field near Blountsville.
Th p cimens are said to be beautifully wrought.
26
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Gray, William.-Is studying the prehistoric relics of Kingsbury
County, Dakota Territory. Mapy evidences of ancient habitation exist here and should be saved to history while they are accessible.
Luttrell, Elston.-In Calhoun and Talladega Counties, .Alabama,
mounds, stone implements, sculptures, &c., abound. Two and a half .
miles east, and thence five-eighths of a mile south from Oxford, Cal·
houn County, is a large isolated mound. It lies about 300 yards
from Choccolocco Creek, on the Caver place. It has never been examined; it is about 20 feet in vertical height, and has a large, flat surface on top. The perimeter is an ellipse, the major axis of which is about
100 feet and the minor axis about 75 feet. On the west side, a few feet
from the base, is an excavation or mardelle. The interior has never
been examined. There is a group of mounds, orderly arranged, 15
miles southwest of Oxford. They lie on the south bank of Choccolocco
Creek. Pipes and stone implements are found in the vicinity. .At the
Elston Store place, in an excavation for a cellar, a body was found buried
in a sitting posture, and many stone implements were also found in the
grave.
Mackie, Joseph S.--Writes from Lima, Peru, describing observations
made at Cb.orillo, on the coast, at a point for.mrng an equilateral triangle
with Callao and Lima. Passing up the sandy hillside on one occasion
he observed a scrap of eloth protruding, and immediately dug it out.
The fabric was of the peculiar Peruvian embroidery, on which were
wrought fierce animals in a threatening attitude. Inclosed was the
mummy of a female child not more than two days old. The continuation
of the digging revealed a large quantity of bones wrapped in nets, the
bundles resembling dumb-bells-the head at one end, the long bones in
the middle~ and the smaU bones at the other end.
MacLean, J. P., writing about the great Cahokia mound, says:
"Almost everywhere on its · s ides you can pick up fragments of pottery,
broken bones, and white or milk chert chipb. Some of the pottery is
decorated. I found the frontal bone of a human skull on the side of the
mound.
'' In vol. II, P eabody Museum Report, p. 474, will be found a cut of
the Cahokia mound. While this restoration is a good one, yet it is not
accurate. I came to the opinion that on this mound were four temples,.
representing four orders of priests, the highest order erecting their temple on the upper platform.
"The lowest platform is not a graded way, as represented by Ancient Monuments, page 174. No evidence of a graded way presents.
itself at any place. On the west side I discovered traces of baked
bricks.
·
"Professor Putnam is guilty of an amusing oversight (p. 471) in calling attention to the fact that its exact location is not given bywriterswho
have attempted to desc1ibe the mound, and then neglects to do so himself, although he visited it. It is located in Madison County, Illinois,.
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on the south boundary of Namioka township, 6 miles east of East Saint
Louis, on the road leading to Collinsville."
Moore, J. H.-Heports that there are many mounds in the vicinity of
Oakley, Arkansas Oounty, Arkansas.
Parish, Sidney.-Writes that near his house, 18 miles above Memphis,
Tenn., is a large mound, upon which relics have been found.
Poynter, ~obert H.-Writing from Desha County, Arkansas, speaks
of Wal-ka-ma-tu-ba, an old Indian, who was buried in 1834, in the following manner : The house in which the family lived was built of round
logs, covered with bark and daubed ·with mud. In the middle of the
house a board was driven about 3 feet into the ground, and the old man
was lashed to this with thongs, in a sitting posture, with his knees drawn
up in front of his chin and bis hands crossed and fastened under his
knees. The body was then entirely encased in mud, built up like a round
mound and smoothed over. A fire was kindled over the pile and the
clay burnt to a crisp. Six months afterward the family were moved
away and the mound opened. The body was well preserved. Another
body had been wrapped .in bark of the birch and deposited in the cavity
of a dry spring.
Reed, J. W. K., makes the following remarks about Cross Creek, Pa. :
'' In this vicinity are to be found many small mounds. On the top of
a high ridge, partly on my farm, and partly on my neighbor's, are many
tra,ces of prehistoric races. At one point on the level, on top of the ridge,
is a mound which was about5¼ feet high and from 2 to 3 rods in diameter,
in which an excavation was made a few years ago, and a stone wall was
uncovered. The wall was built alongside of a crack in a large rock;
the crack is V shaped, which shows that one side bas settled down; the
mound is principally formed of stone~, intermixed with some earth, and
on it was growing large trees. There was nothing found in it except
the stone-wall. It was only partially excavated. In the immediate vicinity are to be found other mounds, and several large rocks with apeculiar kind of carving on ~hem. The carving is rather indistinct, but it
i the work of human hands. Partly surrounding these carved rocks
and mounds can be traced a circle formed by flat stones set in on edge.
From a point in this circle starts a straight line of these stones that are
et in on edge which runs near the center of the circle; this line ~an
be traced 30 or 40 rods. In other places in this region, where there are
large rocks, we find these carvings. The circular row of stones set on
edge appear to follow around the top of the point of the hill. If the
timber was cleared off this hill there would be a great view from it. At
one point objects can be seen beyond the Ohio River (about 10 miles).
Many stones about the mounds show marksofhavingbeenrudelydressed.
We find many arrowheads, stone axes, stone hammers, &c., in this vicinity."
Richard on, A. S.-Call attention to the existence of two mounds in
the viciirity of We t Point, King William County, Virginia.
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Stubbs, Charles H.-In reply to the assertion made in Smithsonian Annual Report, 1879, page 446, that there are no mounds in Northeast Maryland, states that there are mounds or stone cairns in Cecil County, from
oneof which he obtained twenty pieces of pottery. There are no sculptured rocks in the Susquehanna River at Conowingo, but many in the
river at Bald Friar, 1½ miles above Conowingo. Mr. Stubbs claims to
have first brought these rocks to the notice of scientific men. Lancaster County was once the home of the Susquehannocks, the Shawanoes,
and the Conestogoes, and wherever they lived are yet to be found relics
of these tribes, and in all probability of a race far anterior to them. In
the southern end of this ·county is the Rock Spring, excavated by the
aborigines. On the Hutton farm is an Indian village site. In the Susquehanna, at Peach Bottom, Mount Johnson Island, is a famous locality
for gathering stone relics. In Mastic Township are the evidences of
another Indian village. In Manor, at what was once Indian Town, are
yet to be found large quantities of pottery. Near Christiana and the
Gap resided the Shawnees. Here is . the quarry at which the steatite
pots were made, one of which has not been severed from the rock. Mr.
Stubbs cautions archreologists ·about committing themselves to names
for aboriginal implements whose functions arn stili unknown.
Woods, E. H.-States that on the plantation of a friend close to the
Roanoke River, near Avoca, N. C., is an old Indian camping-ground.
During some excavations there were found bones, arrowheads, pottery,
and a skeleton in a sitting posture.

INDEX.
A.

Page.

Ab be, Cleveland, report on progress in meteorology. • • • • • . • . • • . • • • • • • . • • . . . 28,·365
Aborigines, American, houses and house life of...... . . • • • . . . • • • . . . . . • . . • • • •
46
Aboriginal remains near Naples, 111 ......•.....••.•. ·•.•••........••........
686
Structures in Carroll County, Tennessee ...••. ,...........................
768
Abstract of anthropological correspondence . . . . .• • . . • . • • . . . . . • • • . . . . . . . • . . .
826
Accessions to National Museum ........••.........•.•••...•..•......... 126, 195-231
f2
Ackerman, A. A., assigned to duty................ . . . . . . . . . . . . . . . . . • . . . . . . .
Acoustics .......... : . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . • • • • . . . . . . .
470
Acts and resolutions of Congress rEllative to the Smithsonian Institution and
National Museum............. ......................................
264
Appropriations 1882, 1883, 1884 .... " i "" ••• ·••••••••••••••••••• •••• : • •••••• 264,265
Armory building . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • • • . . • • • • . . . . . . . . . . . . 264, 267
Fire-proof building, National Museum.... . . . . • . . . . • • . . • • • • • • • • • . • • . . . . 264, 265
Fire-proofing Smithsonian Institution . . . . . . . . . . . . • • • • • • • • . . . . . . . . . • • • .
266
Furniture and fixtures, National Museum ........................... 264,265,266
Heating and lighting National Museum................................
266
International exchanges...... . . . . . . . . . • • • . . . . • . . . . . . . • . • • • • • • . • • . . • • • . 265, 266
National Museum ................................•......•••.•.••..••.. 264,267
North American ethnology, Smithsonian Institution .......•.•..•••.••• 265,266
Preservation of collections .................................•••... _..... 264, 267
Transfer of Centennial collections, Treasury Department.·. ..............
266
Distribution of public documents............ . . . . . . . . . . . • . • • • • • • • • • • • • . . .
271
Inalfguration of Henry statue............................................
267
London Fishery Exhibition ............•••..••••........•...•.•••..••••. ·
269
Printing Centennial Exhibition Report..................................
267
Southern Exposition at Louisville, Ky. . . . . . . . . . . . . . . . . . . . • . • . • • • • • • . . . • . .
268
Withdrawal of the Thomson Siamese deposit .......•......•••••• __ ..••••.
271
Adams, Hon. William M., explorations by .............. __ ••••••• _. __ • •• . • ..
44
Additions to list of foreign correspondents..................................
79
Aeronautics...... . . . . . . . . . . . . . . . . . • . . . . . . • . . • . . • . • . • • • • • • • • • • • • . . • • • . . . . . .
386
.African geography . . . .. . .. .... .. . ... ...... .. .... .... •.• • ••.••• .••• •••••••
363
Agate bequeathed to Institution..................................... . . . •• •
43
Agassiz and Marshall; list of generic naines employed in geology and paleontology. . . . . . . . . . . . . . . • . . . . . . . • • • • • . . . . . . • • . • . • . . . . • • . . . . . . • • • . • • • • • .
27
Ainslee, Hon. George, presented lock of hair of Sir Walter Scott............
43
71
Airy, Sir George B., letter from ....•.....••.••••••••••...•.•.•••.•••.•... :.
Alaska, explorations in ......... _.. . . . . . . . . • • . . • •• . • • . . • . • • . . . • . . . • • . . . . . . .
14
American aborigines, houses and house life of........................ • • . . . .
46
Indians, chief deities of the ..... _.... . . . . . • . . • . . . • • • • . • . • . • • • • • •• • • • . • . • .
47
Institute of Mining Engineers, meeting of . _.. . . . . . . . • •• • . • • • . • • . . • . • • . • .
10
Linguistics, bibliography of.............................................
46
Amulets, cranial, prehistoric trepbining and.... • • • • • • • • • • • • • • • • • • • • • . . • • . .
46
89
Amsink, G., co-operation ot...... .... .. ....•. .... .. •. •. .••.•. •••••. ...• ••.•
Analyses made by department of chemistry............................. .. . .
155
(831)

832

INDEX.
Paga.

Anatomy, vegetable, notes on . . . . • . • . • . . • . • . . . . • • . • . • • • • . . • • • • • . . • • • • . . . . •
551
Anchor Steamship Company, co-operation of . . • ••. .•. . . . . • • . .. . • • •. . . • • • • • 31, 89
Anthropogeny, notes on .••............•......•••..••••.....••...••....••.. 634,655
Anthropological correspondence, abstracts of . • . • • . . • • . . . . . • . . . . . . . . . . . . . . .
826
Anthropological data, on limitations to the use of..........................
46
Papers, by Charles Rau..................................................
23
Anthropology, papers relating to . . . . . . . . . . . . . . . . . . . . •• • • • • . . . • . . . • • • . . • • • .
675
Anthropology, report on progress in, by O. T. Mason ••.• .. . ••• .. •••••• •. .. . 28, G33
Anthropogeny ...••..••.•....•...•.•.....•.•..••••...••.••.••..••••.•..• 634,655
Archooology . . . • • • . . • • • • . • . • . • . . • . . • . . • • . . . . . . • • • • . • . • . • • • • .. . • • • • • . . • • • . 635, 6b5
Bibliography ........... ~.... . . . • • . . . . • . . . • • • . . • • • • • • . • . • • . . . • • • . . . • • • . . .
655
Biology of man.... . . . . . . . • . . . . . . . . . . . . . . . . • • . . • • • • . • . • • • . • • • • • . • • • • • • • • . 638, 659
Comparative technology.. . • • . • . . . . . . . . . . . . . • • • . • . • • • . • . . • • . . • • • • • • . • . . . . 648, 666
Ethnology . . . . . . . . . • . . . . • . . . . • • . . . • • • . . . • • . • . • • • • • • • •• • • • • • • . • • . • . . • • . . . 645, 662
Gfossology ............••..........•. .· ...•... ~. • . • . . • • • • • • • • • • • • • • • • • • • • . 646, 665
Hexiology.. . . . • • . . . • . . • • • . . . • • • • . • . • • • . . . . . • . . • • . . . • . . . • • • • • • • • • • • . . • . 653, 6i0
•Instrumentalities.... . . • • • . . • • • • • . . • • • • • . . • . . . • . • . • • . • • • • • • • • • • • • • • • • • • • .
6i0
Pneumatology . . . . . . . . . . . . . . . • • . . . • • • . . . . . . . . • • • • • • . • . • . • • • . . . • • . . . . . • . . 652, 668
Psychology ...... ~ . . . . . . . • . . . . . • • . . • . . . . . . . . . . . . . . . . . • • • • • • . . • • • • . . . • • • • 644, 661
Sociology ... , ...............•............••....•...••••..••••...••...... 649,667
Antiquities, department of .........•............•••••.••••.•.••.••.. ... 126, 127,195
Accessions to. . . . . • . . . . . . . . . • . . . . . • . . . . . . . . . . . . . . . . • • • . • . . • . • . . • . . . . . • • • .
195
Rau, Charles, curator of .......••.............••...•••...•••......... . 127, lGi, 195
Washington County, Maryland..........................................
796
Appendices to Report on the National Museum ..••.......•.•••.....•.... 167, 195, 231
Appendix (geueral) to Smithsonian Report.................................
273
To the Secretary's Report.... . . . . . . . . . • . . . • . . • • • • . . • • • . . • • • • • . • • • • • . . . . • .
57
Appropriations for Smithsonian and National Museum ......•....•••••...•.. 264-266
Archooology, notes on ..............................................•...... 635,655
Archegoniata., notes on . , . . . . . . . . . . . . . . . . . . . . . . . . . . • • . . . . . . . . . . • . . . . . • . • • . .
560
Arctic regions...... . . . . . . . . . . . . . . . . . . . . . . . • . • . . . . . . . . . . • • • . . . . . . . . . . . • • • • . 14, 3Gi
Arizona, collections from.. . . • . . . . . . . . . . . . . . . . . . • • . . . • . . . • . • . . . . • . . . . • • . • . .
46
Explorations in . . . . . . . . . . . . . . . . . . . . . . . • . • . . . . • . . • . • . . . • • . . . . • . • • . . • • • • • .
18
Armory building .......•...........•..........•••..••••....••..•.•••••••• 6, 264, 26i
Art.in shells of the ancient Americans, by William H. Holmes • • • • • . . . • • • • • •
46
Art of weaving among the N a.vajos, by Washington Matthews . . . . . . . •• • • . .
47
Arts and industries, department of, in National Museum . . • • • . . • • • • • • • • • • • •
128
Arthropods, notes on ...•........... ..........•..••.•..•••.•..•.. _... . • • • • •
579
Arthur, Presillent Chester A., member ex officio . • • • • • • • • • • . • • • • • • • • • • • • • • • • •
XIX
Asia, geography of .........•.•.........................•.... __ .• . • • • • . . . . •
361
Assistants and officers of the National Museum .....•.••..... ·····-· ....••.. xx, 167
Astronomical announcements by telegraph.,............................... 28, 57
Astronomy, report on progress in, by E. S. Holden.......................... 27, 2i7
Astronomical bibliography..............................................
319
Comets . . . . . . . . . • . . . . . • • . . . • • • . . . . . . . . . • • . . • . . . . . . . . . . . • . • . . • . . . • . . •• • •
293
27
l?ixed stars .................•••••.........••.•....•....••••..••••....••.
321
11iscellaneous items .......................•.•....•....••••.•••••..•..•.•
277
Nebulm .... ·..........•.....•......•..........•....••......••••...•••••.
:311
b ervatories ............................•....•................•...•.••.
303
Planets .........•.....•..................•..••••....•.....•....•••.•....
26
'fhe sun .......•.....•...................••....•...........•••••••.•...•
2
Atlantic Cable Company, co-operation of .••••.....•....•....••••.••••••••.
31,80
Atlas Steamship Company, co-operation of ...............•.......••••.••...
422
Atmo pberic electricity, notes on ...•...........••..•••••...•....•••.....••
A u.rora . . . . . . . . . . . . . . . . . . . . . . • . . . . . • . . . . . • . . . . . . • . . • • • . . . • • . • • . . . •• _.....•
422

833

INDEX •.

B.

Page.

Bacterin,, notes on .......••••..................... ". . . . . . . . . . . . . . . . . . . . . . . .
555
Baird, Spencer F., Commissioner of Fish and Fisheries.....................
49
Director of National Museum .. . . .. .. .... .. . ... . . . . .. . . . . . . . . . . . . . . . . . . .
xx
Secretary of the Smithsonian Institution..................... . . . . . . . . . . . . xx, 56
Introduction to record of scientific progress ...........................• - .
276
Papers in Proceedings of National Museum ......... ~ . . • • • . . . . • . . . . . . . . . .
27
Letter transmitting Report for 1881. . • . • . . . . . . . . . • . . . . . . • . . . . . . . . . . . . . . . .
III
Letters on astronomical announcements..... • •• • . . . . . . . . . . . . . . . . . . . . . . . .
59-76
Report of .............•...•..•............................... ·. .•.....•..
1-56
Transfer of private library to Museum . . . • . . . . . .. . . . . . . . . . . • • • • . . . . . . . . . . .
34
Baiz, Jacob, co-operation of...... . . . . . . • • • • • . . . • . • • . . . . . . • . . . . . . . . . . . . • • • •
89
Baltimore and Ohio Railroad, co-operation of .... ·. ..... . . . . . . • . . . . . . . . . . . . .
31
Baltimore and Potomac Railroad, co-operation of . • • • • • . . . . . . . . . . . . . . . . . . . .
31
Barker, G. F., report on progress in physics . . . . . • . • • • • • . . . . . . . . . . . . . . . . . • . . 28, 459
Barometers ....•••••......•.••....•.. _... . . . • . . . . . . . . . . • . . . • . • . . . . . . . . . . . . •
386
Barometric pressure .•..•.. ,....••••.................................. ·.. . . . .
420
Batrachia, North American, check-list of...... . • . . . . • • • • . . . . . . . . • . . . • . . . . . .
122
Ba.trachians, department of ......................•......... .••••....... 126, 135, 204
Bean, Barton A., assistant in department of fishes...... . . . . . • . • . . . . • . . . • • • •
137
Bean., Tarleton H., curator, National Museum..............................
xx
List of publications of the National Museum . . . . . . • • . . . . . . . . . . . . . .. . . . •. .
122
Papers by..............................................................
167
Report on collection of fishes ...•.......•••.. _... . . . . . . . . . . . . . . . . . . . • . • . . 27, 137
Bebian, L. de, co-operation of ..• __ .........••••..............•••.•... _. _..
89
Becker, George F., digest of atomic weights . .•.• .. . . . .. • ••. .. . . . . . • . . . . . . .
22
Belding,_L., discovery of new species of reptiles...... . . • . . . . . . • . • • • • • . . .. . . .
25
Explorations by . . . . . . . . . . . . . . . . . . . . • . • . . . . . . . . . . . • . . . . • . . . . . . . . . . . . . . . .
18
Bell, James, explorations by . • . . . . . . . . . . . • • . . . . . . . . . • • • • . • • • • • • • • • • . . • . • • .
18
Ben dire, Charles, collections made by...... . .. . . . . . . . . . . . . . . • . . . . . . . . . . . . . . .
17
Researches of ......................•...••....• _•.............. _.........
17
Papers in Museum Proceedings .•••••...•....••...••• _•... _•.... _.. . . . . . .
27
Bernadou, J. B., assigned to duty in chemical laboratory...................
42
Bibliography, astronomical .....•.•••.....••... .'... . . . • . . • . . . . . . • • • • . . . • . . .
319
Of American linguistics ........•••...
46
Of anthropology ...................·...................•....•... _.. . . . • • .
655
Of fishes. of the Pacific coast of the United States, by Theodore Gm.: .... 22, 26,122
Of G. W. Hawes . . . . . . . . . . . . . . .. . . . . . . . . . • •• .• • • . . . . . . . . . . • . . . . . . . . . . . . .
160
Of publications of the Museum for 1882 . • • • • . . . . • . . . . . . . . . . . . . . . . . . . . . . . .
167
Bicknell, Eugene P., papers by.................................. . . . . . . . .. .
186
Biographical notice M George W. Hawes ..................... : • . . . . . . . . . . .
151
Biological Society, meetings of, in Museum lecture-room.... . . . . . . . . . . . . . . . .
10
Biology of man, notes on . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 638, 659
Bird life of the Northwest, researches into, by C. Bend ire . . . . . . . . • . . . . . . . . .
17 1
Birds, dep~irtment of ............................ ~ . ..................... 126, 131,201
,54
Bl::Lckford, E. G., suggestion to use spawn of cou.......... .. . . .. . . . . . . . . . . .
Bland, Thomas, co-operation of............................................
89
Blennerhasset's Island, Ohio River, remains on . _.......... .. . •. . . . . . . . . . . .
759
Blish, J.B., U.S. N., assistant in department of marine invertebrates, &c. _ 42,144
Board of Regen ts. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . XIX, 2
Annual meeting of . . . . . .. . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
IX, 2
Annual report to............ .. . . .. . ... . . . . . .. . .. .. . ... .. . . . . . . . . . . . . . . . .
1
Appropriation asked of Congress for fire-proofing of Smithsonian building.
2
2
Committees of ...................................... ·...........•........
p

H. Mis. 26--53

• • • • • • • • • •• • • • • • • •

•

•

•

•

• • •

•

• • • •

• • •

•

834

INDEX.
Page.

Board of Regents-Continued.
Resolutions of..... . . . . . . • . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
IX, 4
Vacancies in ...••.....•............................. ... ......... ; . . . • • . .
2
Brehmer, George H., history of the Smithsonian exchanges ...•............. 23, 28, 31
List of foreign correspondents . . . . . . . • • . . . • . . . . . . . . . . . . . . . . . • . . . . . . . . . . . .
22
Report on operations of exchanges . . . • • . . . . . . . . . . . . . . . . • . . • • . . . . . . . . . . • • • 31, 77
Bolton, H. Carrington, general catalogue of scientific periodicals............
24
Report on progress in che~istry . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
509
Bors, Ch., co-operation of ................................. : ......• : . • • • • . . .
89
Botany, progress in, by W. G. Farlow...................................... 28,551
Archegoniata ........................•..................... _. _. . . . . . . . . .
560
Ferments and bacteria . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
555
Phoonogams.......... .• . . . . . . . . . . . . . . . . . . . • . . . . . .• • • • . .. • • • . . . . . . . . . . . . .
fi62
Thallophytes.... . . . . . . . . . . . . . . . . . . . . . . . • . • . . . . . . . . . . . . . . . . . . . . . • . . . . . . . .
557
Vegetable anatomy .. ;..... •• • • . . . . . . . . . . . • . . . • . . . . . . . . . . . . . . . . . . • . • . . . . .
551
Vegetable physiology....................................................
552
Botaasi, D. W., co-operation of . . . . . . . . . • . • • •• . . . • . • • . . . . . . . . • . • . . . . . • . . . . .
89
Boyd: C. H., paper in Museuw Proceedings . . . . . .•• .. . . . • . . ... . . . . . •. . .. . . .
'rt
Braem, H., co-operation of . . . . .•.•.... .. .. •. . . . ••• ..• . . . .. ... . . . ..• . . . . . . .
89
Bransford, J. F., collections made by .. . . . . .. .. . ... .. . ... .. . .•. .. .•.. ..•...
20
Explorations by .........................................•.........• :- . • .
20
Note on the Guatuso Indians . . . . . . . . . . . . . . . . • . . • . • • . . . . . . . . . . . . • . . • . • . . .
677
Report on explorations in Central America in 1881 . • . • . . • . . • • . . • • • • . • . . • .
803
Brayton, A. W., and D. S. Jordan, on the distribution of fh1bes of the .Alleghany regio1i of South Carolina, Georgia, and Tennessee..............
22
Brewster, Hon. Benjamin H., member ex officio..............................
XIX
Brewster, William, papers by ...••..••••....•..... _•..•••••..••.•••••...••• 186, 187
Brinton, D. G., introduction to a study of the manuscript Troano .• • ••. . .•••
46
Bron, R. T., ancient remains in White River Canon ............ _............
681
Brown, Nathan Clifford, papers by . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . • • . . .
187
Brown, S. C., registrar of National Museum . . . . . . . . . . . . . . . . . . . . . . ... . . . . • . . .
121
Brown, Vernon & Co., co-operation of . . . . . . . . . • . . . . . . . . . . . • . . . . . . . . . . . . . . •
89
Brou ghton, Mrs. bequest of agate to Institution.... . . . . . . . . . . . . • . . . . . . . •• . •
43
Boilding stones, collection of. ·. ............................................
8,165
Buildings of the Institutiou . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • • . • . . . . . . .
3
Additional museum building needecl .. . ••• . . • . •. . . . • . . . . . . . . . .. . . . . . . . . . .
7
6
Armory building.... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Laboratory of natoral history ...................................•... __ ..
1
National Museum building .......•.. , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
5
3
Smithsonian building .......................•.•...........•..~. . . . • • . . . . •
Bulletins of the Fish Commission . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . • . . . • . .
40, 55
Bulletins of National Museum ... . . . . . . . . . . . . . .. . . . . . . . .. . . . . .• .. . . . . . • • • •• 25,126
Gill, Fishes Pacific coast, No. 11 . . . . • . . . . . . . . . . . . . . . . . . ••• . . . . . . . . . . • • • • .
26
Ward, Flora of Washington, No. 22 ... . . . . ... ... .•• .. . ... ...... •.. . . ..•..
22
Yarrow, Check-list Reptilia, No. 24...... .. . ... ... . . ... . .... .... ...•. .. ...
25
Bureau of Ethnology ......................................•••....••.•• •••. 44 et seq.
Field-work.............................................................
44
Lingni tic manuscripts in the librnry of the..............................
46
Publications . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . .
46
Report on operations of . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . • . . . • . . . . • • • • •
1, 44
Burnett, wa.n d., lecture by .. _._ ..... _..•....•......••••••..•• _.........
10
Butler Count.,, Ohio, ignal moundsof. _____ ••... ...... .•.... •..••. .•••...•
752

INDEX.

c.

835,
Page~-

Cabiuet of specimens offered to Museum •........••••............ - - - - , .. - . - s~
California, explorations in .......................•.•............•.•.•. ~ . . . •
17
Salmon, propagation of .• ~ ••.....................••.......•..•..• -•... - • ·
53·
Trout, propagation of.... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • • • . • .
54
Cameron, R. W. & Co., co.operation of ......................•..••.. - • • . . . . •
89·
Cape Saint Lucas (California), fauna at . . . . . . . . . . . . . . . . . . . . . . . . . .... •. . • . . .
18 :
Card catalogues for libraries .......•••...•................................• ,
34 In the excbauge service ................................................... 77, 80, 81'.
Carib antiquities, collections of...... . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
19'
27
Carlin, W. E., paper of, in Museum Proceedings............................
Carp, distribution of.................. . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . .
53
Carranza, Consul C., co-operation of..................... . . . . . . . • . . . . . . . . . .
89
Carroll County, Tennessee, aboriginal structures in . . . . . . . . . . . . . . . . . . . . . . • .
768
Carvings, animal, from the mounds of the Mississippi Valley ..•...... ~.....
46
Cases in National Museum............................................. • . . •
119
Castro, C. de, co-operation of ..............•.................•.....••..•. - e9
Caswell, Alexis, meteorological observations by . . . . . . . . . . . . • . . . •. . . . . . . . . •
21
Catalogue of Zuni collection illustrated, by W. JI. Holmes...... . . . . • . . . . . . •
47
Of the collections to illustrate the animal resources and the :fisheries of the
United States, by G. Brown Goode ................• •· ....•........... ·
22
Of the collections from New Mexico and Arizona . . • • • . . . . . . . . . . . . . . . . . . . .
46, 47
Of linguistic manuscril?ts in the library of the Bureau of Ethnology, by J.
C. Pilling. . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
46
Of Smithsonian publications, uy William J. Rhees........................
28
Of scientific periodic'als, by H. Carrington Bolton . . . . . . . . • . . . . . . . . . • • . . • •
24
Of scientific serials of all countries, by Samuel H. Scudder.... . . . . . . . • . . . .
24
89
Cazeaux; H., co-operation of...... . . . . . . . . • • • . . . . . . . . . . . . • . . . . . . • . . . . . . . . . .
47
Cegiha language, J. 0 wen Dorsey ...•.....•...........•...... : . • • • • .. . . . . • .
Census collections . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • • • . • . . . . . •
8
Centennial exhibit, transfer to Washington................................
7,266
Exhibition report, printing of...... . . . . • . . • • • . . . . . . . . . . . . . . . . . . . . . . . . . . .
267
Centers of distribution of ex~hanges . . . . . . . . • • • . . . . . . . . . . . . . . . . . . . . . . . . . . . .
91
Central America, explorations in ... • . . . . . . . . . .. . .• . . . . . . . . . . . . . . .. . . . . . . . . 19,803
Cen~ral American picture writing, studies iu............... . . . . . . . . . . . . . • . .
46
46
.Cession ofland by Indian tribes to the United States, by C. C. Royce . . . . . . .
Chandler, Hou. William E., member ex officio .. . . • . • . . . . . . . . • . • • . • . •• • . . . . • .
XIX
Charlotte Harbor, Plorida, shell heaps of . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . •
794
-;-99
Chase, R. E., shell.heaps near Provincetown, Mass.........................
Chase, Henry S., U.S. N., assistant in department of minerals.............. 42,151
Check list of North American reptilia and batrachia.... •. . . . . . . . . . . . . . . . . . . 25,122
Chemical geology .............•.••..........................•...... ~ . . . . • . ·
343
Mineralogy ........................ _.... . . . . . . . . . . . . . . . . . • . • . • • . . . . . . . . .
538
Physics _............. _. _. ___ ........ __ .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
509
Work performed .... ...... ..••.. ...... .... .... ...•.. ...... ...... ...• .•.•
155
Chemistry, departmentof...... .... ...... .... .... ...... .••••• ...•.. ...• ....
155
Chemistry, report on progress in, by H. C. Bolton . . . . .•• ••• • . • • • . . . . . . . . . . • 28,509
509
Chemical physics .......................... _... . . . . . • . . . . . . . . . . . . • . . . . . . .
Inorganic chemistry......................................... ..•... ...•
511
522
Organic chemistry _...................... _. . . . . . . . . • • • . . • . . . . • • • • . . . . • . .
Cheng 'I'saoJu, visit to Museum ...... .... ...... ..... .... .•.. .... ..•... ....
10, 11
China, explorations in.....................................................
21
Christie, W. II. M., letter from ...... _............. .. . . •. . . . . . . . . . . • •• . .•• • 59, 62
Circular rela.ting to indexing aud :filing.... . . . . . . . . . • • • • • . . . • • . . . . • . . . • . • . . .
25
Circulars of the National Museum_ ........•.............. ·-...... •• . . . • . •. .
122

836

INDEX.
Pa,::e.

129
Clark, A. Howard, reorganization of nshery section in National Museum ... .
54
Clark, Frank N., in charge uf station at Northville, Mich .................. .
22
Clarke, .F. H., recalculation of the atomic weights ...... ............. - .. -.. .
Classification of the Coleoptera of North America, by John Le Conte and
George H. Horn .. __ ........ _..... _.... _............. ___ ...... _.. . . . .
24
Eozoic and paleozoic rocks ...... _.... _ ......................... •. . . . . . . . . .
335
Climate, notes on .. _..... _......... ~ _...... __ ............ _................ ~8:l, 453
Cluss & Schultze prepared plans for fire-proofing of Smithsonian building...
4
Cod, spawn of; utilized ...... _.... _....... __ . ~ ....... _.... _............. - . .
54
Crelenterates, notes on __ . _................•.•......... _.... _. _.... _.. . . . . . .
573
Collections of building stones ....... _. : .. _...... __ .. __ . _. . . _. . . . • . • • . . . . . . . 8, l()'j
Growth of .. _.... ___ ... _....... ..•••... _... __ ..... ... ___ ... ___ . . .. __ . . • . .
7
In ethnology ...... ___ ................. ___ .. . . _......... _. _... _. . . . • • • • . .
44
Made for the Museum ...... _........•. . ___ ....•••........ __ ..... _........... 12-22
Of fishes.................................. . ..............................
19
Ores . __ . . . ______ . ____ ... ___ .. ____ .. ___ ... ____ ... _..... ___ ... ____ . . . . . . .
8
Preservation of, Congressional act respecting . _. __ ........ ____ .. _...... - . 264,267
Transportation of, appropriation for .•••... ____ . ..... _. _t • •••.• _ ••• _.. • • • •
8
United States Geological Survey ..................•.•............•....... 8,9,48
Collins, J. W., papers by .............................•............ ____ ....
187
Comets, discovery of. ___ .•... ___ .... _.... ~ ____ ... __ ....... ___ ... __ •.... _.. 28, 29,293
Commander Islands, explorations in .. __ ..... __ .. _........ __ .... _.. _ . . . . . . .
16
Compagnie Generale Transa.tlantique, co-operation of .. _.... _. __ .. ___ .. . . . . 31, 89
1
Comparative technology, notes on ........... __ .......... _... __ ., .. _. __ .•••.. 648,666
Committee on Mu~um building, report of._. _................ __ .. _.,. •••.. :
2
Congresi:;. (See Acts of.)
XIII
Connor, Miss Margaret, allowance granted to . __ .......... . _.... __ ..... ·~ ..
Consuls, co-operation of .. _......... _..... __ .... _.... __ .. .••••.. _...... ___ .
89
Contents of Report, 1881 ••••.............. _......••• __ .... ___ ..•• _ ..• _ . _..
V
Contributions to Knowledge .. ___ ........ _.•. _..... _....... __ . _. _.... _...._
21
To the natural history of Arctic America, by L. Kumlien .. ___ . _....... _. ~
22
To North American Ethnology, Vols. IV, V ... __ .... _.. ... ... _.... .. . . . . .
46
Part 1 of Vol. II .... _•.... _...... _.... __ .... _..... _............... ___ ..
47
Contribution to the study of the mortuary customs of the N. A. Indians . . • . .
46
Co-operation of Capt. John M. Dow .. _.... _•••... ___ .... __ .... __ ... ___ . _...
21
Of consuls and transportation companies ... _. .. _. _........... __ . ... _.. . .
89
Of the Pacific Mail Steamship Company ... _... ___ .. ... ............ _... _..
21
Of railroad and steam boat companies . _...•• _•......... _. _..•.••....... _.
31
Of telegraph companies ... _.... __ .... _..... ... _.... _..... _. _..... . .. __ . .
28
Cope, Edward D., check-list of North American reptilia and batrachia.. .....
25
Discovery of new specie~ .... _... ___ ......... _... __ . ... __ .... ___ . .... _. . .
25
Copeland, Ralph, letters from .. _.... _....... _.. ....... _.......... __ ...... _.
64
Coppee, Henry, Regent ... ___ .. ___ . .. _.. _........................... _. __ . x, XI, XIX
Motion by . ___ .. .... _... __ .... _...... __ . ... __ .... _......... _... ____ . . . . .
XI
Correspondence, anthropological, ab tracts from ... _......... _........... _..
8i6
Of exchange service ........ .. _. _... ___ ....... _... ... _.... _.......... _.. .
78
On astronomical announcement ........ ... __ ........... ___ .... _..... _.. .
57
Corr pondent , list of ............... __ .•.... __ .. __ .. _. __ .......... _.. . . . .
79
o ta Rica, exploration in .... __ ...... __ ................... __ .... _ . _.. . . . .
20
The Gua.tuso Indian of ... _..... ___ .... _......... _..... _... .. __ ... _. . . . .
675
Courtenay, E. H., arrangement of meteorological observation .. __ .... ___ .. :
22
Cox, Hon. Samuel 1 • , R gent ......... _.. . .. . . . . . . . _........ _.. ___ ..... x, xr, xix, 'l
ranial amulet , prehi toric trephining and ... __ .... _.............. _..... _.
46
raw ford and Balcarr , Lord, 1 tt r from .. _.......................... _....
72
ry ·tallo!!raphy, not
535

INDEX.

83T
Pae;e.

Cunard Steamshjp Company, co-operation of.......•..............•..••.••.
Cup-shaped and other la.pidarian sculptureR, observations on .... - .....•••• •
Cushing, F. H., explorations by .............•...............•...••..•••••..
The government of the Zunis ..•... , .....•...........••... _- ••.....••....
Researches of....•..........................•.........•..•..••....••• - ..

31,89 '
46

18 ·
47,

46.. -

D.
Dakota language, grammar and dictionary of the . . . . . . . . . . . . . . . . . • . . . . .. • .
47''
Dale, Dr., researches of...... . . . . . . . . . . . . . . . . . . . . . . . • . . . . . • . • • • • • . • • . . . . • . .
21
Dall, William H., honorary curator, National Museum ...•.•.• ····-·........
xx
Lecture by .......•........................... _.. . . . . . . . . . . . • . . . . . . • . • . . .
10
Papers by .. ........................................•..•... ···-··........ 27,168
Dallett, Boulton & Co., co-operation of . . . . • • . . . . . • . . . . . . . . . . . . . . . . . . • • . . . •
89
Dana, Ed ward S., report on progress in mineralogy •...........•••••..•. - . .
523
Davis, Hon, David,.member ex officio .••...•••• ____ .•••••••••••••.••••••••••
xrx
Regent ........................•.•.•..... : ........••••... : . ............. x, XI, xIX
Declaration of Independence, manuscript . . . . . . . . . . . . . • . . . . . . . . . • • • . . . . . . . .
43
Deering, Hon. Nathaniel C., Regent .....................•••...•....... ,x, XI, XIX, 2
Dennison, Thomas, co-operation of................................. . . . . . . . .
89
21
Derby, E. H., collections received from .................... ·.... . . . . . . . . . . . .
Dewey, Frederick P., assistant curator, National Museum..................
xx
Chemical assistaint ................................. , .•.... _... ·......• _. .
152
Report of ......•. _.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • • • . . . . . . .
154
Sketch of life of George W, Hawes ...... .' ........••...... ····-·.: ........
35
Dictionary and grammar of the Dakota language . . . . . . . . . . . . . . . . . . . . . . . . . .
47
Of Klamath-English .............. _. . . . . . . . . . . . . . . . . . . . . . • . . . . . • . . . . . . . .
47
Digest of atomic wejghts by George F. Becker....... . . . . . . . . . . . . . . . . . . . • •
22
Discovery of new mineral localities ... _....................................
541
Distribution of duplicate specimens of marine invertebrates ................
144
Of fishes of the Alleghany region of South Carolina, Georgia, ancl Tennessee, by D. S. Jordan .........................•..........·.. . . . . . . . . . .
22
Of public documents, Congressional act respecting . . . . . . . . . . . . . . . . . • . . . . .
271
Donaldson, Thomas, out.ained collections . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . •
7, 8
Dorsey, J. Owen, Cegiha language ........•............................... ~
47
Government of the Omahas . . . . . . . . . . . . . . . . . . . • • . . . . . . . . . . . . . . . . . . . . . . . .
47
46
Method of recording Indian languages ........................••.........
45
Researches of ••........................................•••....•. - .•.••. 20
Dow, Capt. John M., co-operation of ................•......................
39
Draper, Henry, death of ...................................•.•...... -... - -.
Dresel, F. G., assistant in department of fishes ........... . ......•.......... 42,137
Duges, A., collections made by ....................... ·.................... .
19
Duplicate invoices for exchanges ......••.......•.................••.......
78
144
Specimens of marine in vertebrates .............•....•....................
Duplicates and exchanges of the National Museum ....•........•........... 122,123

E.
Earle, F. S., exploration!J by ...............................•••••..........
Echinoderms, notes on .....................................•••..•••....••••
Economic geology, departme'!'lt of ........••......................•••...••••
Eggers, H. F. A., flora of Saint Croix and Virgin Islands ..........••.......
Eisen, Gustav, collections made by ...•.........................•..•...•.••
Discovery of new species ............. ~ ..............•............••••...
""ork performed by.... . . . . . . . . . . . . . .........................••.....••..
Elephant mound .................••......••..........•....................

44

575
152

22
17,20
25

20
45

838

INDEX.
Page.

489
Electricity, notes on .••••...•.•.........•.............................. -.. 422
Atmospheric .............•.........•.••.........................•.... -..
125
Electric service of the National Museum .......••...........................
156
Embryological investigations, by John A. Ryder .......................... .
27
Endlich, F. M., paper in Museum Proceedings ...................... ....... .
325
Eozoic rocks .......•••...............••...••............................. 47
Ethnographic chart_...•............. ~ ..•............. ·....... __ ............ .
44
Ethnological collections.................................................. .
Ethnology ..•••................•...•.•....... - . -... - - - -- , - - - -- - - - - -- - - · · · · 645,662 .
1
BurMu of, report on operations of........... .''.................... - ..... 18
Explorations by ..............•••..••..................... " ........... .
North American, Congressional act respecting ........................... . 'l65, 266
Co11ltributions to ..................................................... . 46,47
77
Exchanges, international. .•..........................•....................
3
Appropriation for ...•...............••••....••...•••....................
91
Centers of distribution of .............................................. .
Congressional act respecting ..........•.................•................ 265,266
Deficiencies in Smithsonian publications for exchange . . . . . . . . . . . . . . . . . . . .
78
Duplicate invoices . . . . . . . . . • .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
78
Domestic transmissions... . . . . . . . . . . . . . . . . • • . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
85
Foreign transmissions . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . .
82
Government transmissions......... . . . . . . . . . .. . . . . . . . .. . ••. . . . . •. . . . . . . . . 8t3, 106
List of correspondents............................................... . . . .
79
• List of official publications sent during 1882.................... . . . . . . . . . .
107
Of the National Museum ................................................. 122,123
Receipts . . . . . . . . . . . . . . . . . . . . . . . . . • • . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . .
82
Report on...............................................................
77
Rules relative to . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . • . . . . . . . . . . . . . . . . . . . . . . .
til
Transportation companies . . . . . . . . . . . . . . . . . . . . . . • • . . . . . . . . . . . . . . . . . . . . . . .
88
Executive Committee report of ..........................................Gv-xvn, 3
Report accepted by Board of Regents . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
XI
Expenditures, account of.................................................. XVI, XVII
Experimental physiology, department of....... .. . ... . . . . . . .. . . . . . . . . . . . . . .
156
Exploration, department of, in National Museum...... . . . . . . . . . . . . . . . . . . . . .
155
Explorations by the United States Geological Survey . . . . . . . . . . . . . . . . . . . . . .
48
In Central America, report of..... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
1:303
Exposition at Louisville, Ky., Congressional act respecting.................
2GB
International Fishery, at London, England . . . . . . . . . . . . . . . . . . . . . . . . . . . . •
5G

F.
Farlow, W. G.,papers of, in Museum Proceedings...........................
27
Report on progress in botany.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 28, 551
Fauna at Cape Saint Lucas, California ........................ , . . . . . . . . . . . .
18
Fay, Joseph S., pre euted land at Wood's Holl............ . ................
51
Fernandez, Don Leon, th e Guatuso Indians of Costa Rica . . . . . . . . . . . . . . . . . .
675
Finances of the In titution...... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . xnr, 3
Fire-proof building for Uniteu tate Geological ' un•ey . . . . . . .. . .. . . . . . . . . .
xv
Fir -proof building for National Museum, Congressional act respecting ..... 264,265
Fire-proofing of Smithsonian, . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
xu, 2, ~. 4
Fi h Commis ion, account of work of......................................
49
Fisher, W. J., collections made by . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . • . . . . . . . .
16
Fi be1y censu of 1 ' 0 . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
55
Fishery Exp ition , Iu ternat ional, a t London , Bug la.nu . ....................
10, G6

83~

INDEX.

Pa3e.

Fishes, collections of .........••..•••.•••••••••••·••.. •• • • • • • • • • . • • • • • . • • • • •
10
Department of ...•......................••• _•.•.••....•.••••••••...•. 126, 136, 205
Of the Pacific coast, bibliography of, by Theodore Gill •..•...••••....... 22, 26, 122
Fletcher, Robert, lecture by.............................. . . . • . . • . . . . . . . • • .
10
On prehistoric trAphining and cranial amulets.... . • • • . • . • • • • . . . . . . . . . . . . •
46
Flint, James M., honorary curator, National Museum . • • . •• .• . . . . . • . . . . • . . . .
xx
Flora of Washington, guide to, by L. F. Ward..............................
122
Of Saint Croix and Virgin Islands, by H. F. A. Eggers .•. • . . • . . . . . . . . . • . .
22
Florida, explorations in ............•••......•.•.•••••••...•• , . . • • • . . . . . • . .
18
Gold, silver, and other ornameD:_ts found in....................... . . . . . . . .
791
Prehistoric remains in .·....... : .•• : .....•••.•••••... ·•••• • • . . • • . • . . • . • • • .
771
Shell heaps of Charlotte Harbor.... . . . . • • . . . . . • • • . • • • . • • • • • • • • • . . . . . • • • •
794
Folger, Hon. Charles J., member ex officio . • • • . • •• • • • • • •• . • • • • • • . • • • . . . • • • • •
XIX
Forbes, S. A., papers by...................................................
187
Foreign correspondents of the Institution..................................
31, 32
Foreign exchanges ..•......•. __ •.....•.•.... -. •••.•...••••.••••.•. 32, 82, 86, 88, 90, 91
FGreman, Edward, assistant, National Museum................ •• • • . . .• • •• •
xx ·
Fossil invertebrates, department of ...••..•••••••••.•••...••....•...•••. 127, 149, 221
Plants, department of.....• _.. : . . _.. . . . . . . . . • . • • . • • • . . . . • • . . • • • . . . . . . . . .
150
Frelinghuysen, Hon. Frederick T., member ex officio....... . . . . . • • • . • . • • • • • • •
XIX
Funch, Edye & Co., co-operation of ...•••• __ . • • • • . . ••• . • • • • • . . . . . . . . . . . . . .
89
Furniture and .fixtures, National Museum, appropriation for ...•.•.•..•.. 264, 265,266

G.
Gar.field, President, death of ...•.....•..•••• .••••..••••..•••••.•..•..••••.
2
Garret, L. M., assigned to duty ............... •.••••..............•..•..•..
42
Assistant, department of fossil invertebrates •••..••••..•••••.•.••..•••••••
149
GatRchet, A. S., and Garrick Mallery, ethnographic chart .•.••..........•••
47
Chief deities of the American Indians .....•.••.••....••..•••••.....•.•..•
47
Klamath-English dictionary ..•••........••..••••....••....•........•• - -~
47
Method of recording Indian languages .......•••..... - • -••......... - •....
46
45
Researches of .......•...............•.......•••..... - . - • - - . - - - - - - • - - - - - Synonymy of the tribes of North America ...•...•.•••..••••••••....•••••.
47
Geography, report on progress in, by F. M. Green .•••••..•.••...•••..••••..
347
348
Hydrography .......•..........•...•....•••...•••..•••.
351
Figure of the earth ..•••..............•••. - •..• - - • - -- - - - - - - - - - · · - • • - · · · - ·
North America ..••.....•••••........•.•.....••...•..•••.........•...•••.
352
355
South America .. _•............•........••.•..••••••..• -.•. -.• - - - -..• -- - 357
Arctic regions ..............••.••........•••••.•.•..•. - -.•••..•.. -- - •.•• 361
Asia ...............•••••...••...•••. ~·. • • . . • • . . • •.•. - - - - - · - - - - · -- - - - · - - - 363
Africa ........................••..•......••. -···-······-··----··········
Geological survey of Brazil, collections received from •..•..•..•........•••••
21
Of the United States, explorations and collections by ..••••.••••.......•.. 8,9,48
New building asked for ..•• _•...••.....•.•...•••..•.•....•...•••......
XII
47
Report on ......................••...............• - -- - -- · • • - - - - - - • · ·, · · · ·
Triangulations and topographic work of........•. ~ ..••••.••• - ...... ~ .•..
48,49
Geology, Economic, department of..•.......••...•.•.......••••............
152
Geology, report on progress in, by T; S. Hunt .......•.•..•••......•.........
325
Anthracite coal ...............•..••.......••..•••..•...•••... - •.........
342
Chemical geology ..................•....•...•.••..•.......••..•. .. ......
34::l
Classification of eozoic and paleozoic rocks ...........•......•••..........
335
Eozoic rocks .........•••.•...•........••.................•••....•.......
325
Grand Cailon of Colorado .....••....•..............••......•.........•...
338
Paleozoic ro cks ....•..........• _ ••.............•.•....•...•............
333

·=···· .......... ·

840

INDEX.
Page.

Geology, report· on progress in, by T. S. Hunt-Continued.
Paleozoic rocks of Colorado...... . . . . . . . . . . . . . . . . . . . . . . . • • • . . . • • • . . . . . . . .
337
Serpentine rocks . . • • • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . .
341
Taconic rocks . . • • . . . . . . . . . . . . . . . . . . . . . . . . . . . . • • • . . . . . • . . • • • • . •• -.• . . . . . . .
331
T1ias of Eastern North America..........................................
339
Georgia, mounds in Putnam County ... ... ... . .. .. .. . ... . . . . . . . . . . ... . . . . ..
770
Gilbert, Charles H., collection of fishes. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
20
Gilbert, Charles H., papers by, in Museum Proceedings...... ...............
187
Gill, Theodore, bibliography of :fishes of the Pacific coast of the United
States .........•..........................•........................ 22, 2o, 126
Papers by, in Museum Proceedings ............ .'............. •• • . •. . . .. . .
187
Report on progress in zoology.... . . . . . . . . . . . • • . . . . . . . . . . . . . . . . . . . . . . . . • . . 28, 565
Glazier, W. C.H., in Museum Proceedings ... . .... .. .... .. .••. .•. . ... . ....
27
Glidwell mound, .Franklin County, Indiana................ . . . . • . .• . . . . . . . .
721
Glossol9gy, notes on ...........•••..... ~ ................................... 646,665
Gold, silver, and other ornaments found in Florida ...•••........•... ~ . . . . . .
791
Goode, G. Brown, assistant director National Museum ..............•..... xx, 44,119
Catalogue of the collections to illustrate the animal resources and the
:fisheries of the United States . . . . • . . . . . . . . . . • • • • • . . . • . . . . • • • . . . . . . . ..
22
Commissioner to London Fishery Exposition . . . . • . . . . . . . . . . • . . . . . . . . . . . . .
56
Papers by, in Museum Proceedings...... . . . . • . • . . . . . • • • . . . • • • . . • • • . • . • . . .
27
Report on National Museum ..........•••.........•... __ .. .• • ••. . . • . . . .. .
44
Goode, G. Brown, and Tarleton H. Bean, papers by . • • • •. . . . . • . . . . • • . . . . . . . .
169
Goode, G. Brown, and J. W. Collins, papers by.............................
170
Goodrich, J. King, assistant, National Museum..............................
120
Gore, J. H., tuckahoe or Indian bread . . . . . . . •• • . . . . . . . . • . • . . . . . . . •. . . . . . . . 23, 28
Gould, B-. A., letters from..................................................
66
Government of the Omahas, by J. Owen Dorsey............................
47
Of the Zunis, by F. H. Cushing..........................................
47
Government exchanges ......... ..............••.•......... 32, 33, 86, 102, 103, 105, 106
Grammar and dictionary of the Dakota language...........................
47
And vocabulary of'several Iroquoian dialects . .• • . .• •• .. . . . . . . . . . . • . . . . • •
47
Grand Caiion of Colorado...... . . .. .. . . .. . .. . . . .. .. .. . . . . . . . . . . . . . . . . . • • . . .
33t!
Gray, Asa, Regent .....................................••...•......•...... x, x 1, XIX
Motion by...............................................................
XIII
Greely, Lieutenant, exploration by.........................................
13
Green, F. M., report on progress in geography .............. _•..... ,H... ...
347
Green, Seth, suggested propagation of California trout. ....................
54
Green, W. J., electrician of the National Museum .... .• . . .. . . . . .. . . . •. . ..•.
125
Greenland, explorations in . . . . . . . . . . . . . • . . . . . . . . . . . . . • . . . . . . . . . . . . • • • . . . . .
13
Guatuso Indians, the, of Costa Rica .................... _... ___ . _... . . . . . . .
675
Goesde, L., collections made by ........................ ___ .. .... .... .. . ...
19
Guide to the flora of Washington and vicinity, by Lester F. Ward.......... 26,122
Gurney, J. H., papers by .......•......•. _...•........•.......•.. __ ••......
188

H.
Babel bequest . •••. ~ ...•••..........................•••........•...........
Halos, not~s on .........................•.................................
Hamburg-American Packet Company, co-operation of .•••.....•....•.......
Hamilton bequest ..................•...........•••.•.•..••......•..•......
Bair of Sir Walter Scott presented to Institution ....•.....•....•.•••.......
Ball, Asap b, notice of comets ..........••.•.....•..•••••.....•.............
Havi;e de Grace. Fish Commission work at •...•.•..••••.....••..••••...••.•

41
437
31,89

XIV,

XIV,41

43
29
52

INDEX.

841
Page.

160
Hawes, George W ............•.......•............•••....•.... -· --·· ··••··
Abstracts of papers by American ~uthors, published in the Neues Jahrbuch, by ... _.....•....•• ·...•...................•..••.• - •.•........ - 163
Assisted in preparation of works ...••...•....••••....••.. - • - ••.•••• - - - - - .
164
Biographical notice of......... _............. _...... - ..... - ...... ·_- - . -- - •
151
In charge of collection of building stones ...••................••••... - - - 165
·Death of ........•............... ~ ..... _•...•.••..••••...•••..... - - - - -~..
35
List of papers by .................•.••.. _...•.••.......... - .... - ..... - . . .
160
Obituary notice of ... ·........•.••..••......••..............•...... , --··
158
Paper by, in Museum Proceedings ... _............•..................• - - .
27
Hay, O. P., paper by, on southern fishes ........ ____ ---· ..... ----------.... 18,188
Hayden, E. E., assigned to duty . __ .. _........ ___ .. ___ •.. _..... - • . . . . . . . . . .
42
Assistant in department of fossil plants, &c ..• _•..••••. __ .. . . . . . • • • . . . . . 150, 15 l
Heat, researches on ....... _.•..............•......... _............. - . . . . . .
473
Henderson, John G., aboriginal remains near Naples, Ill.... . . . . . . . • . . . . . . . .
686Henderson & Brother, co-operation of . . . ~ .............•• _•....... -. . . . . . . .
89
Hendley, J., repairing of Museum specimens...............................
125
Henry, Joseph, publication of scientific writings of .•.•............ _.. . . . . . .
XII
Henry, Mrs. Harriet A., death of ..•••..................... ·r· . _........ . . . .
35
Henry _statne .........•.. _•••.......•......•......................... x 1, XIII, 1, 267
Henshaw, Henry W., animal carvings fl'.om the mounds of the Mississippi
Valley ........................................•....••... __ ....... _..
46
Henshall, J. H., collections made by .... _.•.••••.......•.•..••••... _... . . . .
18
Hering, J.C., collections received from........... . ... . . . . . . . . . . . . . • . . . . . . . . .
21
Herron, Joseph B., death of . . . . . . . • . . . . . . . . . • . . . • • • • • . . . . . . . . • • . . . . . . . . . . .
38
Herron, Thomas, collections received from ..•••......•........ _........ . . . .
21
Hill, Hon. Nathaniel P., Regent .....................•..••.••..••... _••. x, XI, xrx, 2
Hillers, Mr., photographs by ...........•....................•.•....•.. __ ..
7
Hiscock, Hon. Frank, application for shad for Hudson River .••••......• _..
53
History of the Smithsonian exchanges, by George H. Brehmer ...... _....... 23, 28, 31
Hoadley, Dr., collections by ...•........................ _••.......... ·-....
13
Hoar, Hon. George I!'., Regent .....•.............................•...... x, XI, xrx, 2
Hoffman, vV. J ., investigations of...... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
46
Holden, Edward S., report on progress in astronomy........................ 27,277
Studies in Central American picture-writing .. _......•... ·.••..•.•.... ~...
46
Holmes, William H., art in shells of the ancient Americans . . . ••• .• • ••• . . . .
46
Illustrated catalogue by ........................ - . . . . . . . . . . . • • . . . . . . . . . . .
47
Homsher, G. W., the Glidwell mound in Franklin County, Indiana..........
721
Remains on Whitewater River, Indiana ...•...........•.•. _.... . . . . . • • . .
728
Horan, Henry, superintendent of National Museum buildings...............
124
Horn, George H., and John LeConte, classification of the Coleoptera of North
America ..... _.........••••....••..... _............. _.•• _...•......•
24
Hornaday,William F.,chief taxidermist, National Museum ..•••••.••....••.
125
Mounting of specimens .......•.........••.........................•.....
1G
Pa per by .....••.•...................... - .... - - -.. - - • - . - - - - - - - - -- - - • - • - ••
188
Houses and house life of the American aborigines, by Lewis H. Morgan .....
46
Howe, Hon. Timothy 0., member ex officio ••••....••••••••••.••••••••• ~ .•••••
XIX
Hudson River, shad for ...................•................................
53
Hunt, T. Sterry, report on progress in geology ..........•.•...•••...••.•.... 275,325
Hydrography, notes on .......................... _... . . . • . . • • • • • • • • . • . • . . . .
348
Hygiene, Naval Museum of................................................
43
Hypsometrical map ........••......•................•••••.•.•.•....• .: .••..
27
Hypsometry, notes on .....•....••••..•••••..•.••..•..•.....•..•••••..• _•••
447

842

INDEX.

I.

Page.

686
lllinois, aboriginal remains near Naples ................................. ·:.
~Iounds in ............................ -· . - .. -..... · · · · · , · · · · - · · · -· · · · · · · 683,684
47
Illustrated catalogue, by W. H. Holmes, of Mr. James Stevenson's collection.
VIII
Illustrations in the Report, index of ...................................... .
58
Imperial Academy of Vienna, Austria, letter from ...................... -. ··
XI
Income of Institution, appropriation of ................•......... ... .... -. 43
Independence, manuscript, Declaration of .......................... - - ..... .
25
Indexing, circular relating to .......................................... - -..
47
Indian industries, by 0. T. Mason ................................ - - .... - . ··
46
Languages, illustration of the method of recording ........•..... - ....... .
721
Indiana, Franklin County, the Glidwell mound in ........................ - 728
Remains on Whitewater River .................................. -- .... -. Indians, American, chief deities of the ......................... __ . . . . . . . . . . .
47
North American, mortuary customs of the...... . . . . . . . . . . . . . . . . . . . . . . . . . .
46
Sign language among .........•......... _••..... _••.. _... . . . • . . . . . . . . . . .
46
Sketch of the mythology of the . . . • • . . . . . • . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . .
46
Industries, Indian, by 0. T. Mason . .. .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
47
Ingersoll, E., paper by, in Museum Proceedings . . . . . . . . . . . . . . . . . • . .• . . . . . . .
27
Inman Steamship Company, co-operation of................................
31, 89
Inorganic chemistry, notes on...... . . . . . . . . . . . . . . • • .. . . . . . . . . .. • . . . . . . . . . .
511
Insects, department of, in Museum.........................................
142
Institute of Mining Engineers, offered specimens .. _._ .. _. __ ... . . . . . . . . . . . . . .
8
International exchanges...... . . . . . . . . . . . . . . . . . .. .. . . . . . . . .. . . . . . . . . . . . . . . .
31, 77
Acknowledgments to representatives of foreign Governments .. . . . . . . .. .. .
31, 89
Congressional act respecting .................. _.......................... 265,266
Domestic exchanges ............................................. 32, 85, 92,100,101
Foreign correspondents ............................. _.................... 31, 32, 79
Foreign exchanges ................. ·............................ 32, 82, 86, 88, 90, 91
Government exchanges ............................... ... 32, 33, 86,102,103,105,106
Of astronomical research ....................................... _.. _. .. ..
28
Reception of packages ........ .................................... 31, 32, 82, 85, 86
Transmission of packages ......•.••.... 31, 32, 86, 88, 91, 92, 100, 101, 102, 103, 105, 106
Transpo.rtation companies ....................... : ................. __ . _. 31, 88, 106
International Fishery Exposition at London, England .............. ~....... 56,269
Introduction to the study of pictographs, by Garrick Mallery . . . . . . . . . . . . . . .
47
Introduction to study of tribal government, by J. W. Powell.......... . .....
47
Invertebrates, department of ................................... 127, 1,13, 149,216,221
Investigations by the Institution.................... . . .. .. . . . . . . . . .. . . .. .. 11,803
Investigations by the United States Geological Survey . . . . . . . . . . . . . . . . . . . . .
48, 49
Invoices for exchanges, made in duplicate ... _.. . .. . . . . . . . . . .. . . . . . . . . . . . . . .
78
Iroquoian dialects, vocabulary and grammar of ..... _........... _... . . . . . . .
47
Iroquois, myths of the, by Erminnie A. Smith ............. _.. . . . . . . . . . . . . . .
46
J.
Jadite, collections of ...•........•. _...............•....... __ •. . . . . . . . . . . . .
15
Japan, explorations in... . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
21
Japanese legation, paper by .... .. .. .. .. . . .. .... .. . . .. ................ .. ..
188
Johnson, . H.,papers by, in Museum Proceedings.........................
27
Jordan, D. ., collections made by.........................................
19
Inve tigation of........................................................
18
Pap r by . . . • . . . . • •• . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 27, 188
Jordan, D. '., and A. W. Brayton, on the distribution of fishes of the Alle22
gh:rny re ion of outh Carolina, Georgia, and Teune ee . . . . . . . . . . . . . .

INDEX.

843
Page.

Jordan, D. S., and Charles A. Gilbert, papers by .... ....•...........•••. 188, 189, 190
Jouy,P. L., paper by, in Museum Proceedings.............................
27
21
Researches of ............................................•......... · · · · ·

K.
Karlinski, F.,letter from .............•........•.......•.•....... ··········
Keith, Mr., co-operation of .......•..................... - .... - - . - .. - · · · · · · ·
Kent, Benjamin H ., mounds in Putnam County, Georgia ............... · ... .
King, Clarence, Director of United States Geological Survey .............. .
Klamath-English dictionary, by A. S. Gatschet ...................... - - - ... .
Koebble, Albert, assistant in department of insects ....................... - .
Kodiak, explorations in ............................•......... - ... - - - · - - · · Krueger, A., director of Kiel (Germany) Observatory ...................... .
Kumlien, L., contributions to the natural history of Arctic America ....... .
Kunhardt & Co., co.operation of........................•....... · · · · · · · - - · ·

57
20
770
. 9

47
14:1
16
66

22
89

L.
120
Labels used in National Museum ............................•.....•... - ....
7
Laboratory of natural history ..••••...•........._.... - •......... -.. - .. - - - . 121
Laboratories in National Museum, fitting up of............................. .
13
Labrador, explorations in ..•••........•.....................•........ - • - .
46
Language, evolution of, by J. W. Powell ...........•......................
Indian, illustrations of the method of recording ....•...........••..•......
46
Lawrence, George N., papers by .......................................... . 97,190
Le Baron, J. Francis; gold, silver, and other ornaments found in Florida ... .
791
Prehistoric remains in Florida .......................................... .
771
Le Conte, John, and George H. Horn, cfassificatio:q. of the Coleoptera of
North America .............••..........................•.. - - . .. ... - 24
Lectures in National Museum ......... .•..••••.. ........... -......•• - - ... : . 10,126
10
Swan M. Burnett ..... , .............•..•••..............•.. - .. · - ... - · · - - ·
W. H. Dall ...........................•............................. ····
10
Robert Fletcher. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . • . . . . . .
10
Theodore Gill ................•.......................•.• ~. : . . • . . . . . . . . . .
10
Otis T. Mason...........................................................
10
J.W.Powell............................................................
10
C. V. Riiey ........................... .. ............ : . . . . • . . . . . . . . . . . • • • . .
10
Lee, W. F., explorations by........ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
21
Leech, Daniel, corresponding clerk, Smithsonian Institution.... . . . . . . . . . . . .
xx
Legislature of New York applied for shad . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • • . .
53'
Library of the Institution ...... : . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
33
Of National Museum .........................•....•...........•••. _.6, 34,121,224
Of Spencer F. Baird presented to Museum library.......... . . . . . . . . . . . . ..
34
Light, notes. on . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
480
Light-House Board, courtesy of...... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
51
Limitations to the use of some anthropological data, by J. W. Powe]l..... ..
46
Lincoln, Hon. Robert T., member ex officio.......................... . ......
xrx
Linguistics, American, bibliography of.....................................
4t>
Linguistic manuscripts in the library of the Bureau of Ethnology.... . . . . . . .
46
List of foreign correspondents, by George H. Boehmer . . . . . . . . . . . . . . . . . . . . .
19, 22
Of contributors to the Museum in 1882 ................................... 231,263
Of generic names employed in zoology and paleontology.... . . . . . . . . . . . . . .
27
Of official publications sent to foreign Governments ...................... 107, 108
Of publications 0f National Museum .•.••.........,. .... ~-····............
122
Lockington, \V. N., paper by, in Museum Proceedings . . . . . . . . . . . • • • . . . . . . . .
27
London Fishery Exhibition ................................. : . ..........•.. 19,56,269

844

INDEX.

Louisville, Ky., Southern Exposition at, Congressional act respecting ...... Lucas, Frederick A., papers by .•....•........•..... .. - ....•••....... -••.. ·
Lugger, O., paper by, in Museum Proce_e dings .......••••...•.............•

Page. ·
268
190

27

M.
McAda~s, William, jr., :piounds of the Mississippi Bottom, Illinois..........
684
McCloud River station of Fish Commission................... . . . . . . . . . . . . . .
54
McDonald, Marshall, papers by ....... " .......................... : . • • • . . . . . 190, 191
Experiments of, on fishes ............................................ : . . .
157
McKay, C. L., collections made by ....................... ~ . . . . . . . . . . . . . . . . .
16
Papers by, in Museum Proceedings.... . • . . . . . . . . . • • • • . • . .. . . . . . . . . . . . • . ..
27
McLean, J. J., collections .... : ... .... ...... .••••. .••••• ....•. ... ... .. . . ...
15
Mackall, Charles, co40peration of.... . . . • • . . • . . . . . . • . . . . . . . . .. . . . .. . . . . . . . .
89
MacLean, John, Regent ................................................. x, XI, XIX
Member of Executive Committee ...................................... XVIII, :six
On publishing scientific writings of Joseph Henry.... . . . . . . . . . . . . . . . . . . . .
XII
MacLean, J.P., remains on Blennerhasset's Island , Ohio ·River. . ..... .......
759
Signal mounds of Butler County, Ohio............... . . . . .. . . . . . • . . . . . . . .
752
Magnetism, terrestrial.... . . . . . . .. . . . . .. . • . . .. . . . .. . . . . . . .. . . . .. . . . . . . . . • . .
42'2
Mallery, Garrick, introduction to the study of pictographs.. ... . .... . . . . . . . .
4'i
On sign language among North American Indians . . . . . . . • . . . . . . . . . . . . . . . . 46, 47
Maller~·, G., and A. S. Gatschet, ethnographic chart .. •••...................
47·
Mammals, department of......................... : ..................... 126, 131,198
Manuscript, linguistic, in the library of the Bureau of Ethnology...........
46
Troano, a study of.... . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . .
46
Marble, Hon. Edgar M., member ex officio ......................,............
xix
Marine invertebrates, department of ................................... . 12·1, 143,216
Duplicate specimens .............. ~... . . . .. . .• . . . .. .. . . .. . . .. . . . . . . . . . . .
144
Marnock, Mr., discovery of new species. ...................................
2t>
Marsh, 0. C., assigned to duty.............................................
42
Marshall, Henry, taxidermist, National Museum ... ·. . . . . . . . . . . . . . . . . . . . . . . .
125
Marshall and Agassiz; list of generic names employed in zoology and paleon27
tology .................................•....••............. _.... . . . .
Mary land, antiquities in Washington County . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
796
Mason, John, specimens furoi13hed to .. . . . . . . . . . .. . . . . . . . . . . . . . . . . . ... . . . . .
156
Paper by .... , ................. , . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . .
191
Mason, Otis T., abstracts from anthropological correspondence . . . . . . . . . . . . .
826
Lecture by ... ..... .. ..•.........•••......................... _... . . . . . . . .
10
On Indian industries .................................... .•. ....... _. . . . .
47
Report on progress in anthropology. ... . .. .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 28, 633
Mass-achusetts, Provincetown, shell-heaps near ........ .......... _.. . . . . . . . .
799
Mather, :Fred., papers by..................................................
191
Matthews, Washington, the art of weaving among the Navajos ........ : ....
47
Navajo silversmiths ................ _................................. _..
46
Maxey, Hon. Samuel B., Regent .................... ~- . ................. x,x1,x1x,2
Motion by .........•••...............•...... _.. . . . • • . . . . . . . . . . . . . . . . . . . .
x111
Maya and Mexican manuscripts ................................. _..........
47
Mechanics, notes on ........... ....................................... . _.. .
461
Meeting of Board of Regents....................................... . . . . . .. .
x1, 2
10
Me ting of scientific bodie . . . . . . . . . . . . . . . . . . . . . . .. . . .. . . . . . . . . . . . . . . . . . . .
Am rican Institute of Mining Engineer . . . . . ................... _.. . . . . . .
10
Biolorrical Society.... . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . .
10
Lectures under the au pice of.... .. . . . . . . .. . . .. . . . . . . . . . . . . . .. . . . . . . . .
10
Tational Academy of ci nee ..................................... ... _..
10
Tational Dental A ociation ............. _.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
10

INDEX.

845
Page.

Meigs, General M. C., thanks tendered to . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
2
lfercer bequest ........ ·.... . . . . . . . . . . . . . . . . . . . . . . • . . . . . . • . . . . . . . . . . . . . . • . .
40
Merchants' line of steamers, co.operation of.......................... . • •••.
31, d)
Merrill, George P., assistant, National Museum . . . . . . . . . . . . . . . . . . . . . . . . . . . .
xx
Metallurgy, department of . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
152
Meteorological observations, by Alexis Caswell....................... . . . . . .
21
Meteorology, progress in, by 'C. Abbe .......•............................. 27, 28,368
Aeronautics.............................................................
386
·Anemometers, barometers, &c .. . . . . . . . . . • • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
386
Atmospheric electricity . . . . . . . . .. . . . . . • • • • . . . . . . . . . . • • • . . . . . . . . . . . . . . . . .
422
Auroras .... .... .... .... .... .... ...... ••.. ..•••. .••• .. .. .. .. . ... ... . ... .
422
Barometric pressure.. . . . . . . . . . . . . . . . . • • . . . . . . . . . . . . . . . . . . . . . • • . . . . . . . . . .
420
Climate . . . . . . . . . • . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . • • • . . . . . • . . . . . . . . . . . . 382, 453
Evaporation .....•••.....••••........•........•.•...... :.................
4LG
Ground currents ......... : . . . . . . . . . . . . . . . . . . . . . . • • . . . . • . . . . . . . . . . . . . . . . .
422
Halos .•.............••....•.•.....•. ~ •......••...................... , . . .
437
Hydrology ...........•...........•.........•.••........................ ~
447
Hypsometry .....................•.......••••.•...-•... ~ •. . . . . . . . . . . . . . . .
447
Rainfall . . . . . . . . . . . . . . . . . • . . . . . • . • • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • • • . .
416
Refraction and mirage ....•....•..•...•.••••.....................•••••••.
437
Solar radiation .•.•................... : • ••.••••.•.............••••.......
413
Special stations and work .............................................. .
365
Storms ..............•........................•................ - - - ... -..
421
Terrestrial n1agnetism ...............••....•.............................
422
Terrestrial ten1perature .....•.••...............•..............••.. -..... .
413
418
Winds ...................................·..... ···············•··········
Mexican and Maya manuscripts .........•..•.•............................
4V
Mexico, explorations in ................................................ .,,_.
19
Middleton, James D., explorations by .....................••.......•......
44
Mindeleff, Victor, explorations ..........................• , ......•••.......
45
Prepared model of pueblo of Zuni .........••.........................••. 47,12G
Miner, R.H., assigned to duty ........................................... . 42, 13-7
Mineralogy, report on progress -ini by E. S. Dana .....•............•.......•
523
Chemical mineralogy ..........•.......................................•.
538
Crystallography and physical mineralogy ......................••••......
535
Discovery of new mineral localities ............•••..................••••.
541
General works on mineralogy .................••••...............•••.....
533,
New minerals .......................................................... .
543
Minerals, department of, in the Mt:seum . . . . .. . . . . . . • • . . . . • . . . . . . . . . . . . . . . .
151
Mirage, notes on . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . • • . . . . . . . . . . . . . . . . . . . . .
437
Miscellaneous collections published •.......... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
22
Mississippi Bottom, Illinois, mo!lnds of the..................... .. . • . . . . . . . .
684
Mitchen, S. Weir, material furnished to.. . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . • . .
156
Model, relief, of the pueblo of Zuni ..........................·.. .. . ... ...•.. 47,125
Mollusks and molluscoids... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 588, 589
Department of, in the Museum ....................................... 126, 139, 214
Moore, M.A., paper in Museum Proceedings ........................ ···· .····
27
Morgan, Lewis H., death of................................................
39
Houses and house life of American aborigines . . . . . . . . . . . . . . . . . . . . . . . . . . . .
46
Mortuary customs of the North American Indians . . . . . . . . . . . . . . . . . . . . . . . . . .
46, 47
Moulton, J. H., collections made by . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . .. . . . . . . .
16
Mounds, examination of. ..............•................................... ·
44
In Carroll County, Illinois ........................... : . . . . . . . . . . . . . . . . . . .
6~3
In Henry County, Ohio...... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
682

846

INDEX.
Page.

M~unds, examination of-Continued.
In Put nam County, Georgia ............................................ .
Of the Mississippi Bottom, Illinois ...................................... .
Murdoch, Professor, r esear ch es by ........................... .. ..... . . - .... .
Museum. (See National Museum.)
Museum of I-Iygiene .................•••.. . .............••..•..•...........
Muskoki confeueracy, by J. W. Powell ................................... ..
Mythology of the North American Indians, sketch of .................. - - ... .
Myths of the Iroquois, by Erminnie A. Smith .......................... ~ .. .

770
6"84
15

4:3
47
46

46-

N.
National Academy of Sciences, meeting of. •••. _....... _.. .. .. . • • • • • .. .. • • • •
10
Dental Association, meeting of .................. ,........................
10
National Museum .....•............ ~......................................
119
Accessions ...........•..•........ ___ ... _..... _........... _. . . . • • • . . . . . . . 126, 195
Accounts ...................................•••......................... xvr,123
Appropriations for ............. _.......................... _........ xvr, 3,264,266
Bibliography of publications . .. . .. . .. . .. . . . . . . . . . . . .. . .. . .. . . . .. . .• . .. . .
157
Bulletins of ...................••...•............. :...................... 25,26
Building .....•.... ............... ···~··..................................
5
Cases in ................•............·...... ·.... ;. ... .... .. .. .. .. .. .. .. .. 5,119
Committee, report of...... . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
2
Department of antiquities ............................................ 126, 127,195
Arts and industries...... . . . . . . . . . . . . . . . . . . . . • • • . . . . . . . . . . . . . . . . . . . . . . .
128
Birds .......................................•.• _................... 126, 1:31, 201
Chemistry ......................................... _.. . . . . . . . . . . . . . . . .
155
Exploration and field-work............................................
155
Experimental physiology ........................... _.. . . . . .. . . .. .. . . ..
156
J<"'ishes ........................•.........•....•..................... 126, 136, 205
Fossil invertebrates ................................................ 127, 149,221
Fossil plants ........•.......................... _·_.. . . . . . . . . . . . . . . . . . . .
150
Insects .........................••.•............................... 127, 142, 215
Marine invertebrates ............................................... 127, 143, 216
l\fammals ...................•...................................... 126, 131, 191:l
Metallurgy and economic geology .. __ ........... _................... 127, 152,223
ltiinerals .................................... _................. _.... 127,151, 2'22
Mollusks ........................................................... 1-~6, 139, 214
Plants ........ ............................ _... . . . . . . . . . . . . . . . • . . • . . . . .
225
Reptiles .................................•.................... _.... 126, 1~, 204
R?cks_ and building stones ............................. _... 127, 152, 165, 223, 2~0
V 1vana .................................. _. . . . • • • . . . . . . . . . . . . . . . . . . . . .
157
Duplicates and exchanges ........................................ ... __ . .
122
Electric service .......................... _. . . . . . . . . . . . . . . . . . . . . . . . • . • • . .
125
Fire-proof building, Congressional act respect.ing ... _... _... . . . . . . . . . . . . . . 264,265
Lab ls..................................................................

120
121
126
Library ................................................ ~ ......... .. ... 34, 121,224
List of contributors ................................................ _. .. .
231

Laboratories ............ _. _.... _.. __ •........................ _. . . . . . . . .
Lectures................................................................

Natural history, laboratory of ........ ................................ _..
7
.r umber of visitors to ......... .. .... ...... .. ................... _. . . . . . . .
12G
Offic rs and a sistants of ....................... _........................ xx, Hii
Pr paration of p cimens .......... _..................... _. .. . . .. .. .. .. ..
1~
rvation of coll ctions, acts of Congress respecting . . . . . . . . . . . . . . . . . . 264, 26i

<ling of.............................. ............................

',..>"/

INDEX.

847
Page.

National Museum-Continued.
123
Property and supplies ...........................••........••...........
121
PublicationA ....................•••............ ~-- .........•.........••.
119
Report of assistant director of ................•••........................
44
Report ou operations of ......••.............................. ~ - - . - - - • - - •
6,121
Room for library ..... _...••.......................................... - - .
225
Section of materin. medica . ..............•••...................•.......•.
52
Specimens for distribution ................. : .........•..................
121
Storage and archives .....................••...............••...... - .. - - .
6
Storage for coal .........................................••.... - - .• - - - - · 6
Uses the Armory building ...........................................•.. 46
Navajo silversmiths, by Washmgton Matthews ........................... .
· 47
Navajos, the art of weaving among .....................•.•................
41
Naval cadets assigned to duty ................................. ·,· .•........
43
Museum of Hygiene .............••.......................... : ..•........
Observatory, international exchanges, Congressional act respecting ..... .
265
Navarro, J. N., co-operation of ............................................. .
89
266
Navy Department, international exchanges, Congressional act respecting .. .
Nebulre, notes on ....••.............................................. - ..•..
277
Necrology .. .. ..........................................................•.. :-lS,365
Henry Draper .....................••••......... .· ...•••............... - .
39
George W. FI;awes .....................................•................
35
Mrs. Harriet A. Henry ............••••..••••........................... - .
35
35,38
Joseph B. Herron ....................•.........•.......•..............•.
39
Le-wjs H. Morga.a ...••......•.......•....••.......... - - - -..•. - - · . - . - - - - · ·
Joseph Dun.can Putnam ...........•....................................
39
20
Nelson, Dr., collection of reptiles ...•..................... - .......... - - ... 31,89
Netherlands American Steam Navigation Company, co-operation of ........ .
Newcomb, Raymond L. 1 collections made by . . . . • ........................ .
14
4:i
New Mexico, collections from ................. ~ .................. ~ ...... - - .
18
Explorations in .. ~ ........................................ - . - - - - · .. - - · · -31,89
New York and Brazil Steamship Company, co-operation of ................. .
31,89
And Mexico Steamship Company, co-operation of .............•......... ~
42
N~black, A. P., assi~ned _to duty ....•......................................
20
Nicaragua, explorations in .............••............•.••................. 19
Nicholls, Dr., collections made by ...•.........................•.......... -.
15
Nichols, Henry E., collections by ....................••.............. - - - - . 27
Nicholson, W. L., in charge of hypsometrical map ••••................. , ...
Nomenclator zoologicus, by Samuel H. Scudder .........•................. - 26,122
Norris, P. W., explorations by .••••............•....••••................. -44
352
North America, geography of ...•.•.........•.......••..............•••. - ..
47
Tribes of, synonymy of the .••••..................••.....................
North American ethnology, Congressional act respecting ...•.........••••... 265,266
46.47
Contributions to .........•.•.•............................•...••.........
Indians, mortuary customs of the .......•.......•.••............••••.....
46
Sign languaµ,e among, by Garrick Mallery ...•..•.•..•.................
46
46
Sketch of the mythology of the.... . . . . . . . . . ..•........•••••.... -.... .
31,89
North German Loyd Steamship Company, co-operation of........... ....... .
Northville, Mich., Fish Commission station ............................... .
54
76B
Null, James M., aboriginal structures in Carroll County, Tenne~see ........ .
Nushagak, explorations in .............................. : ................ .
16
Nutting, C. C., explorations by ......•••••..........•.........•.. ."........ .
~0,21
Paper by ................•.....•.•......... ~ .......................•. - - .
191

848

INDEX.
Page.

0.
Ober, F. A., collections made by...... . . . . . . . . . . • • . . . . . . . . . . • . . . . . . . . . . . . . .
19
Obituary notices. (See Necrology.)
-Observations 011 cup-shaped and other lapidarian sculpture in the Old World
and America, by Charles Rau • • • • • • . . . . • . . . . . . . . . • . . • • • • . . . . . • • • • . . . .
46
Oelrichs & Co., co-operation of............ . . . . . . . . . . . . . . . . . • •• . • . . . . . . . . . .
89
Officers and assistants...... . . . . . . . . . . . . . . . . . • • • . . . . . . • . . . • . • • . . . • . . . . . . . . . xx, 167
Official publications sent to foreign Governments .•.••..•.•••......••...... 107-118
Ohio, Butler County, signal mounds of.... . • • • • . . . . . . . . . • . . . . . . . • . . . . . . . . . .
762
Mounds in Henry County.... . . . • • . . . . • . . . • . • • • . . • . . • • • • . . . . • • . . . • • . . • . . .
682
River, Blennerhasset's Island, remains on.... . . • . • . . . . . . . . . • . . . . . . . . . . . . .
759
Olclmixon, Dr., researches by.................... . . • . . . •• . . . • • • . . . . . • . .. . . . .
15
Omahas, government of tha, by J. Owen Dorsey .......•...••....•.. ; . . . ••.
47
Oregon, explorations in . . . . •• •• . . . . . . . . . . . . . . •• • •• . . . . . . . . . . . . . •. . . • . • ••• .
17·
Ores, collection of...... . . . . • . . . . . . . . • . . . • • • • • . . • . . . . . • • • • . • • • • • . . . . . • . • • . .
8
Organic chemistry, notes on . • • . . . . . . . . . . . . . . . . . • . . . . . . . . • • • . . • . . . . . . . . . . . .
522
Ornaments, found in Florida . • . • . . . . . . . . . . . • • . • • . . . • • • . • . . . . . . . . . . . . . . . . . .
791
Ornithological publications .. ·.. . . . . . . . . . . . . . .. • •• . . • • • . . . . . . . . . . . . . . . . . . • . .
135

P.
31, 89'
Pacific Steam Navigation Company, co-operation of ........................ .
333
Paleozoic rocks, notice of ..........•.•...........••..........••...•.......
337
Of Colorado .....................••••.....•...............••••..........
Palmer, Edward, explorations.... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . • • • • . • . . .
44, 45
Palmer, Joseph, chief modeler of the National Museum.....................
125
Palmer, William, assistant modeler, National Museum . . . . . . . . . . . . • • . . . . . . . .
125
Panama Railroad Company, co-operation of............. ... . . • • • . . . . . . . . . . . 31, 89
Parker, Peter, assistant in department of fishes .. ..... . . . . . . • . • . . . . . . . . . . . . .
137
Parker, Hon. Peter, Regent .......................• _. . . . . . . . . . . . . . . . . . . . .
x, XIX
Member of Executive-Committee ........•..•........•.•.....••.••.. ---~XVIII, xrx
Pavey, Dr., explorations by ...... ~ ........................ '"...............
13
Peale's portrait of Washington . . . . . . . . . . . . • • . . . . . . • • . . . • . . . . . . • . . . . . . . . . . .
43
Pennsylvania Railroad, co-operation of ............................ ~-......
31
Penobscot salmon, propagation of . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
53
Periodicity of temperature and sun-spots . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
441
Peters, C. H. F., acknowledgrnent to ...•.•.......... __ .. . . . . . . .. . . . . . . . . . .
57
Letters from •••..•.................••..............•••.. _.......... 61, 64, 66, 70, 75
Phrenogams, notes on ...................•........... _. . . . . . . . . . . . . . • •• . . . . .
562
Phillips, Barnet, paper by ...........·.. . . . • • . . . • . • . . . . . . . . . . . . . • . . . . . . . . . . .
192
Photographic labc,ratories.... . . . • . . . . . . . . . • • • . • • • • . . . • . . . . . . • . . . . . . . . . . . . .
7
Work.... . . . . . . . . . . . . . . . . . . . . . . . • . • . . • . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . .
7
Photographs for Museum building . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
7
Physics, report on progress in, by G. F. Barker ...•••............. _.......... 28,459
Acoustics .............. .. . .......... _. __ ..••........•••..... _.. . . . . . . . . .
470
Electricity ....................... _.. . . . . . . . . . . . . . . . . . • . • . • •• . . • . . . . . . . .
4 9
Heat.................................... ... ......... ................. . .
473
Light. ..................................................................
4 0
::\-1 cbanic .........• •. ....................... ......••..•......• _ . . . . . . . .
461
Phy iology, experimental, department of . ........•..............•••... _....
156
·~etable .................. .............•............................. _
552
Pictograph , introduction to study of......... ............... ....... .......
47
Picture writing, Central Am rican, tudies in.... . . . . • . . . . . . . . . . . . . . . . . . . . . .
46
Pilling, Jam C., bibliography of American lingui tic . ... . .. . . . . .. . . . . . . ..
46
Lingui tic manu cript in the library of the Bureau of Ethnology........
46
R · arch of ......... __ ......... _...................................... _. ,
45

INDEX.
Page.
8!, •
Pim, Forwood & Co., co-operation of .................... , •• ••• · · · •• · · · · · · · ·
27
Pirz, A., paper by, in Museum Proceedings ..........••. - ... -..... - - - · · · · · · · ·
29
Planetoids, discovery of ........................... - - ... - - · · · · - - - · · · · · • · · · ·
Planets, notes on ...............••....... - - ..... - · · . - - - - · · - · · · · · · · · · · • • •·. · · 28,303 ·
4·
Plans for fire-proofing of Smithsonian building ......... - ..... - - .. - - - - · · · · 27
Plateau, F. M., paper by, in Museum Proceedings .................. - - - .. - - . ·
5i3;
Porifers, notes on ...•.................•........... - · · · - · · · · · · · · · · • • · • · · · · ·
27'
Porter, J. Y., paper by, in Musemn Proceedings ..•.......•.••...............
Porter, President Noah, Regent .....•.•.................... - ...... - · · · · · · · · X,XIX
43
Portrait of Washington •.......................•..••••.......... ·· · ·•·· ·· ·
52
Potomac River, Fish Commission work in ..........•. :····· ............... .
15
Powell, Lieutenant, explorations by ....................... - - ... - - - - - · · - - - •
9,47
Powell, J. W., Director of United States Geological Survey ................ .
18
Explorations by ..... ~ ..............••................. · - · · · · · · · · · · · · · · ·
44
In charge of Bureau of Ethnology ................•............ - - -.. - . - ..
47
Introduction to the study of tribal government ....................... - ..
10
Lectures of ............................................... ·· -- ·· ·· ·· ·· ••
46
On limitations to the use of some anthropological data .................••
46
On the evolution oflanguage .......•••••............................. - ..
Sketch of the mythology of the North American Indians ....•...........•
46
47
The Muskoki confederacy ...•................................... - - - .. - - ..
Wyandot .government ..................................••............•..
46
Prehistoric remains in Florida ................................... - .. - ... - . 771
Prehistoric trephining and cranial amulets, by Robert Fletcher, U.S. A~ ... .
46
Preservation of collections, acts of Congress respecting ........••.•..••••... 264,267
Printing of Centennial Exhibit Report, Congressional act respecting ..••....
267
,Printing of Smithsonian Report for 1882 ordered ....................•••••..
II
Proceedings of the National Museum ...................... - ...... - .. - - - •.. - .27,121
Progress, scientific record of .....................••........ - ..... - - - - - . - - - 275
Property and supplies of the National Museum ......................•..••.•
123
Protochordates, notes on ...............••............... - . - . - - - - . - - - - . - - - 605
Protozoans, notes on ...............•...•.............. - ... - . - .. - - . - - . - . - • 570
Public documents, distribution of, Congressional act respecting ............ .
271
Publications of the Bureau of Ethnology ...•....••........................
46
Publications of the National Museum ...........•....•..................... 121,122
12'J
Bulletins ................................... - -· .... ·. · · ·· · - ··· · ···· ·· ·· ·
List of ...................•.••.....................................••....
122
121
Proceedings ..............................•.• - ••.••. · .. · · · · · · · · · · · • • · · · ·
Publications of the Institution •••.....•.· .•.•••••....•........••............
21
Annual report ...••.......•............................•. · · · ·. · · · · . · · · · ·
27
Contributions to know ledge ..••...•••••.................................
:Jl
Miscellaneous collections ............•..........••.........•...•..•••...•
22
Pueblo of Zuni, relief model of............................•.•........••....
47
Pumpelly, R., analyses by .................................. - •... - •...• - - - •
9
Putnam, Joseph Duncan, death of .........•...........••••................
39

R.
Raffo, M., co-operation of.... . . . . . . . . . . . . . . . . . . . • . . . • . . . . . . • . . . . . . . . . . . . . . •
89
Railroa<l., extension of, to Armory building.... . . . . . . . . . . . . . . . . . . . . . . . . . . . • .
6
Rainfall, noteson ........·.............................•....................
416
Rathbun, Richard, assistant curator, National Museum ...••........ :.......
xx
Repott of ... _.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . .
144
Papers by, in Museum Proceedings .......... _... . . . . . • . . . . . . . . . . . . . . . . . . 27, 170
Rau, Charles, curator, NationalMuseum ............................. xx, 127,167,193
46
Observations on cnp-sbaped and other lapidarian sculptures ........... _..

H. Mis. 26--5:1:

850

INDEX.
Paize.

Rau, Charles, curator, Notional Museum-Continued.
Onprehistoricfisbing ............•..••...•.......•...••.•.....••••....••
128
Anthropological papers...... . . . . . . . . . . . . . . . . •• • • • . . . . . . . . . . . . . . . . . . . . . . .
23
Papers by.......... . . . . . . . . . . . • . . . . . . . . . . . . . . . • . . . . . . . . . . . . . • . . . . . . • . . . 27,170
Ray, Lieutenant, explorations by............ . . . . .. . . . . . . . . . . . . . . . . . . . . . . . .
15
Recalculation of the atomic weights, by F. W. Clarke......................
22
Receipts of exchange parcels ............................................... 31, 32, 82
Receipts for the Smit,hsonlan fnnd in 1882 .................................. XI\', xv
for Armory building. . . . . . . . . . . . . . . . . . . . . . • • . . . . . . . . . . . . . . . . . . . . • . . . • • • . .
x YI
" Fire-proof building, National Museum....................... •. ..••••
XVI1
" Furniture and fixtures...............................................
XVI
" International exchanges.............................................
XVII
" National Museum....................................................
XVI
" North American ethnology...........................................
X\'I
" Polaris report . . . . . . . . . . . . . . . . . ••• •• . . . . . . . . . . . . . . . . . . . . . . . . • ••• . . • •••
XVII
" Preservation of collections....... . . . • . . . . . . . . . . . . • • • . . . . . . . . . . . . • . • • •
XVI
Record of scientific progress................................. . . . . . . . . . . . • . . 27, 275
Anthropology, O. T. Mason..............................................
633
Astronomy, E. S. Holden.... .. . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . • • . . . . . . . .
277
Botany, ,v. G. Farlo,v .... .••••• .... .... ..••.. .... .... ..... ... .... .. .. ..
u51
Chemistry, H. C. Bolton.................................................
i:i09
Geography, F. M. Green............. ....................................
3,17
Geology, T. S. Runt....................................................
325
Meteorology, C. A.bbe.............. . . . . . . .. . •. . . . . . . . . . . . . . . .. . . .• • . ••• •
365
Mineralogy; E. S. Dana .•• • .• . •. . .. .. .. . . . . .. . . .. . . . • .. . .. . . . . . . . . .. . . ..
533
Physics, G. F. Barker .... .••. ...... .... .... ... .. . .... ...... ..... ..•. ....
459
Zoology, T. Gilf.... ... .. ...... ...... .... .... .... .•.•... ...... .... ......
!:>6::i
Red Star Line, co-operation of.................. .. . . •• .. .. . . . . . . . .. • . •. . . . .
31, 89
Refraction, notes on . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . • • . . . . . . . . •
43i
Regents of the Institution.... . . . . . . .. .. . . . . .. . •. . . . . . . . . •• . . . . . . . . . . . . . . . .
x
Annual report to.... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . • • . . . . . . . . .
1
Journal of proceedings of.... . ••. . . . . . . .. .. .. .. . . . . . . . . . . . . . . .. .. . .. . . . . .
xr
Resolutions by . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . • . . . . . . . . .. . . . . . ..
XI, 4
Relief model of the pueblo of Zuiii.... . . . . . . . . . . . . . . . . .. .. . . . . . . . . . . . . . . . . .
47
Remains, aboriginal, near Naples, Ill......................................
686
On Blennerhasset's Island, Ohio River...................................
759
In Florida . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . • • . . . . . . • . . . . . . . .
771
In White River Canon...................................................
6tll
On Whitewater River, Indiana .. .. . . . . . .. . . .• . . . . . . . . . . . . . . .. .. . . .. .. ..
72tl
Report of assistant director, United States National Mnscum... ... . . .. . ••••
lHl
Of explorations in Central America.... . • • • . . . . .. . . . . .. .. .. .. . . .. . .. .. . ..
eo3
Of the Executive Committee ............................................ XI, XIV, 3
Oftbe Secretary oftbe Institution.......................................
1
On National Museum ............... .. ................ _. . . . . . . . . . . . . . . . . .
44
On Smithsonian exchanges..............................................
31, 77
Reptile , department of ................................................ 126, 135, 20-t
North American, check.list of................ . . . . . . . . . .. . . . . . . . .. . . . . . . .
122
Researches and explorations .. .. . . . .. . . . .. .. .. .. . . .. . . . .. . . . .. .. . . . . . . .. . .
11
Ala ka . . . . . . . . . . . . . . . . . . . . . . .. . . . . .. . . • . .• . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
14
Arctic Ocean . . . . . . • • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
14
Arizona. . . . •. . ... .•. ...•.. .... .. .. . . . . .. . . .. . . .. .. . . . . . . . . . . . . .. .. . . . . . .
18
California........................... . .. . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . .
17
Central America. . . . . . . . . .. . . .. . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • • .
19
China................. .... .... ... ... . . . . ... . ...•..... ... ...... .... ......
21
Commander I lands.....................................................
lG

· INDEX.

s5r.
Pago.

Researches and explorations-Cont.inned.
19 ·
Eastern portion of the Uuited States .•••...•.•.......•.....•.......••••. •
18
Florida ...........•.................................. -.. - -. · · • • · · · · · · · · •
13
Greenland ...• ... ·................•....•..........•.....................•
18 ·
Interior of the United States ..........•................... - - .... · · · · · · · •
21
Japan.... . • • • . • . • • . . . . ......•••.........•••.•..•... - .. - .... - .... - · · · · · •
16 ·
Kodiak .....•••••.....................•.••.•..........•••...... -.. - . · · · ·
1:1 .
Labrador .......•••
18·
Lower California .......•...... ....•..........•...•••••..... - - . - - •• - - - · -19,
Mexico ...........•.•...............•...•.••.........•......•••...•....•
18Ne,v Mexico ...••....•.........•......•....................••.....••••••
16
Nusbagak .........••............••••..........•••....•......•.•......•.•
17
Oregon ........... .. ........................ , ...................•••••..••
15
Saint Michael's ............................................... - .. - •. - . - 21
South America ...................................••••..••••......•..••.•
17
Washington Territory .......................•.......... ·...•........•..• 19
West Indies ...........................•..••....•......... - .. - . - •••• · · · - ·
Resolutions of Board of Regents ................................••••.. XIx, XII, XIII
XI
Accepting report of Execntive Committee......... . . . . • . . . . . . . . . . . . . . • • •
Appror,riating the income of the Institution . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
XI
XIII
Granting allowance for Miss M. Connor ...... - . . . . . . . . . . . . . . . . . • . . • . . . . . •
Referring report of th~ Secreta ry to the Executive Committee............
XII
Relative to a new National Museum building .......................•.... xn, xni
Relative to publication of the scientific writings of Joseph Henry........
XII
Relative to statue of Joseph Henry......................................
XI
4
Respecting fire-proofing ...............•...... ,. . . . . . . . .. . . . . . . . . . . . . . . . .
R~solution of Congress. (See Acts and Resolutions.)
22
Results of meteorological observations made at Providence, R. J..... . . . . . . .
Rhees, William J., chief clerk Smithsonian Institution.....................
xx
Catalogue of publications of the Institution, by.............. . . . . . . . . . . . .
23
xx
F.idgway, Robert, curator, National Museum ........................ : •. . . . .
Papers by ...•.•............•.......................................... 27, 171-li'4
Report of. . . . . ......................................•................... ·
132
Riggs, S. R., method of recording Indian languages . . . . . . . . . . . . . . . . .. . . •. .•
49
47
Grammar and dictionary of the Dakota fanguage..... . . . . . . . . . . . . . . . . . . . •
Riley, Charles V., honorary curator, National Museum . . . . . . . . . . . . . .. . .. . ..
xx
Lecture by . . . . . . . . . • • . . • • • • . . . . . . . . . . . . . . . . ... . . . . . . . . • • • • . • . . . . . . . . . • . •
10
Private collection of . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 126, J.13
Papers by .............................................................. 174-183
Ritchie, jr., John, letter- from..............................................
73, 74
Robertson, R. R., papers by................................................
192
Routine woi-k of the Institution . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . .. . • • •
11
Royce, C. C., cession ofland by In<liau tribes to the Unitetl States . . . . . . . . . •
46
81
Rules relative to exchanges . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • • •
Rusby, H. H., collections from . . . . . . . . . . . . . . . . . . . . . . •. . . . . . . . . . . . . . . . . . . . .
18
156
Ryder, John A., embryologist of United States Fish Commission............
Experiments of . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . • . • . . . . . . . . . •
157
Papers by························~····· .· ································ 27,192

s.
Safford, W. E., assigned to duty ...•................•.•...............•..•
Schuermann, C. W., property clerk of the National Museum ............... .
Schott, Charles A., arrangement of meteorologic,tl obscrva.tions ... _••......•
Schumacher & Co., co-operation of ................. . ..................... ·.
Scientific progress, record of. ..........••••......................••••......

43,144
123

22
89
27,275

'852

INDEX.
Page.

XII
Scientific writings of Joseph Henry, resolution of Board of Regents ...•.....
24
Scudder, Samuel H.', catalogue of scientific serials of all countries ...••.•....
Nomenclator zoologicus .......•.•.............•.•....................... 26,122
1
Secretary, report of ......•............•••......••...... ~ ...............•. -.
57
Secretary's report, appendix to ....•.......................................
Shallenberger, Hon. W. S., presents bill in House of Representatives for new
building for United States Geological Survey . . . . . . . . . . . . . . .. • . • . . . . . . . . .
XII
Shell-heaps of Charlotte Harbor, Florida . . • • . . . . • • • . . . . . . . . . . . . . . . . . . . . . . .
794
Near Provincetown, 1\fass ....•..•••..•..•.•.•••••.......•••.•••.... : . . . .
799
Shells, art in, of the ancient Americans........................ . . . . . . .. • •..
46
Sherman, General William T., Regent ...•••............................... x, XI, XIX
Member of Executive Committee ........•.............................. XVIII, XIX
Motion oy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
XI
Shindler, A. Zeno, artist, National Museum................................
125
Accident to. . .. . . . . . . . . . . . • . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
157
Shipping agents of exchanges .•••••.........••....... ....... ~... . • • • • . . . . . 90, 106
Shufeldt, R. W., accident to........ . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . •
157
In charge of collection of bird-skeletons..................................
135
Papers by.... . . . . . . . . . . . . . . . . . . . . . . . . . . • • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 27, 183
Sign language among North American Indians, by Garrick Mallery....... ..
46, 47
Signal mounds of Butler County, Ohio...... . . . . • • • . . . . . . . . . . . . . . . . . . . . . . . .
752
Signal Office, collections made by.... . . . • . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . .
12
Simons, M. H., shell-heaps of Charlotte Harbor, Flori<la...... . • • . . . . . . . . . . .
79-1
Silver, gold, and other ornaments found in Florida.... . • • •• . . . . . . . . . . ... . • • .
791
Smiley, C. W., editor of Fish Commission Bulletins........................
1:39
Smillie, T. W., photographic division of Museum...........................
7
Smith, Mrs. Erminnie A., researches of •... ·---~·..........................
45
Myths of the Iroquois...... . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . .
-4G
Vocabulary and grammar of several Iroquoian dialects....................
47
Smith, John P., antiquities in Washington County, Maryland..............
796
Smith, Professor, researches by ........................... ~ . . . . . . • . . . . . . . . .
15
Smith, Rosa, paper by ...............•· •.............................• __ . . . . 27, 192
Smith, Rosa, and Joseph Swain, paper by....................... . .... . . . . . .
1!)2
Smith, Sanderson, and Richard Rathbun, paper by.... . . . . . . . . . . . . . . . . . . . . .
1!)2
Smith, S. B., in Museum Proceedings.......... . . . . . . . . . . . . . . . . . . . . . . . . . . ••
27
Smith, Sidney I., paper by .. . . .... .• . .•. . . . . . . .. . .. . . . . . . . . . . . . .. . . . . . . . . .
192
Sociology, notes on .........••................................ _............ G4!::l, GG7
Solar radiation, notes on ................... _. _......... _.. . . . . . . . . . . . . . . . .
413
South American geography .........•.•••................ __ •. . • . • . . . . . . . . . .
:J55
South America, Explorations in .......••...•.•... _.......... _.. . . . . . . . . . . . .
21
Southern Exposition at Louisville, Ky., Congressional act respecting........
268
Specimens of natural history for distrilJution . . . . . . . . . . . . . . . . . . . . . . . . . • • • . . .
52
Cabinet of, offered to Museum . . • • • • . . • • • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
8
Preparation of . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • • . . . . . . . . . . . . . . . . . . . . . . . .
12u
Spies, Francis, co-operation of ....•......•••............................ _. .
89
Sumichrast, Francisco, death of . . . . . . . . . . . . • . • . . . . . . . . . . . . . . . • . . . . . . . . . . . .
19, 40
Sun, notes on ...........•......•..•....................•..••.... _.... . . . . .
286
Sun-spots, notes on ..••.•.....•.....••••••••••••..•.•.......••. : . • • . . . . . . . .
44 L
Statue of Joseph Henry ...•••••...••....••. ·......•••..............•.. XI, xnr, 1,267
Statistics of exchanges . . . . . . . . . . . . . . . . . . . . . . • • . . . . . . . . . . . . . . . . . . . . . . . . . . . .
32
Steamer "Fi h Hawk" .........•.................................. :.......
51,52
Steamship lines for Brazil, Texas, Florida, and Nas au, N. P., co-operation of.
31
Stearns, R. E. C., coll ctions made by ................. _.. . . . . . . . . . . . . . . . . .
17
Services of ............. , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . • . . .
139

INDEX.

853
Page.

19
Stearns, Silas, collection nuide by ...••••••.•••••.••••••••. • • • • • • · • • • • • • • • • ·
14
Stearns, Winfred A., collections made by .••••..•.•.•••••.••••• •• · • · · ·• · • · •
lG,17
Stejneger, Leonhard, expedition of .••••......•.•..••••.. .•. ·····•·····••·•
Papers by ....•.....••••..••...•••••• • · · • · · · · · • • • • · · · • • • • • • · • • •• • • • • • · • • 27, 193
18,45
Stevenson, James, explorations by .••••••••••..••••••..•• • · · • · · · · · · · · · • · · • ·
46,4-7
Catalogue of the collections of ...••••••••••••••• - - •••• • - - • • · · · · · · • • · · · · · ·
121
Storage and archives in National Mnseum .•••••..•••......••. ···•·· ····, ·•••
421
Storn1s, notes on ....•....•....•••••••••.••....•• •••••. • • · · · · • • · · · · • • · · • • • •
1
Story,
W., Henry statue by ••.••••.•••••.••••. ~ ....•••••• • • · · · · · · · •• · · •
193
Street, 'l;homas H., paper by ....•••••.•••••••...••..••••.... •••••• - -· · - - · - •
768
Structures, aboriginal, in Carroll County, Tennessee ...... - ..... - - •.. - - - • · -·
46
Studies in ·Central American picture writing, by K S. Holden .•. - - • - ..•... 47
Study of pictographs, introduction to .•••••...•••...••• ••••.•..•••.... -...•
46
The manuscript Troano, by Cyrus Thomas .••••....•..•.••.••••.•..•...••
17
Swan, James G., collection·s made by ..••.•..•••..........••......•.• - .•.••
1')3
Paper by ...........•...•..••.•...••..•••..••.•.••••.•• - •. -•••• - - •. · • • ·• ·
47
Synonymy of the tribes of North America .•••••••••.•.•••••.••• ~ . •..•....•• -

,v.

T.
Taconic rocks, notes on...... •• • •• • • . • • • • • . • • • • . . • • . . . . • • • • • . . • . • • . . . . . • • ••
331
Takaki S., co.operation of...... . • . . • . . . . • . . . . . . . . • • •• . • . • . . . . . . . . . . • • . . • • •
89
Tanner, Lieut_. Z. L., commanding steame_r Fish Hawk......................
51
Paper by ...•...................... ·-·~..................................
193
Tarr, R. S., assistant in department of marine invertebrates . . . . . . . . . . . . . . . .
144
Taylor, Hon. E. B., Regent ..............•....•.....•..••.....•.....•.... xxr, xix, 2
Taylor, Frederick W, chemist, National Museum . . . ... ... ... .. . . . . . . .. . . ..
xx
Report of ..•.•.....•...................••••...•..........••.. ······-~···
156
Teller, Hon. Henry M., member ex officio...................................
XIX
Tennessee, aboriginal structures in Carroll County . • • • • . . • • • • . . • . . . . . . . . . . .
768
Terrestrial magnetism~ notes on....................... . . . . . . . . . . . . . . . . . . . . .
422 .
Temperature, notes on ...•••...•.•••••.•.•........................ _.. . . . •
413
Thallophytes, notes on. . . • • . . . • . • • • . . . • . . • • . . . . . . • . . . . . . . . . . . . . . . . . • • • . . . • •
557
Thomas, Cyrus, a study of the manuscript Troano.... . . . . . . . • •• . • • • • • . . . . . •
46
Examination of mounds.................................................
45
On certain Maya and Mexican MSS.... .... ... . ..• .•• . . ... . .. .. ••.. .. . ..•
47
Thompson deposit, act authorizing withdrawal of..........................
271
Todd, H. L., drawings of fishes ......................... ,..................
138
· Topographic ~ k of the United States Geological Survey...... . . . . . . . . . . . • 48, 49
Transfer of Centennial collection, Congressional act respecting. . . . . • • . . • . . .
266
Transmission of exchangea .•. ~ . .. . . . . . • • • • • • . . . . .. . . . . . . . . . . . • . . .. .. . . . . . .
32, 86
Transportation companies transmitting exchanges...... . . . . . . . . . . . . . . . . • • • .
88
Transportation of collection, appropriation for . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
8
Treasury Department, transfer uf Centennial collection, Congressionn,l act respecting . . • . • • . . • • . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . • • .
266
Trephining, prehistoric, and cranial amuletR...... . . . . . . . . . . . . . . . . . . . • . . • • .
46
Triangulations by the United States Geological Survey.............. . . . . . . .
48, 47
Trias of Eastern North America............................................
339
Tribal government, study of.............. . . • • • . . . . . . . . . . . . . . . . . . . . . . . . . . . .
49
Tribes of North America, synonymy of the ....•••• : .•.•..-. . . • • • . . . . . . . . • • • •
47
Troano, manuscript, a study of...... . • • ••• . • • . . . . . . . . . . . . . . . ••• • . . . . . . . . . .
46
Trout, propagation of . • • • • • . • . • • • . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
54
True, Frederick W., curator and librarian, National Museum •..•... xx, 121, 16i, 224
P apers by ..........•.•....••••..•••....•.•..... ·-~·-· ...••.........••.. 27,183
Report on Library of Museum . . • • • •• • • • • . • • . • • • • . • . . . • • • • . . • . • . . . • . . . • • •
34

854

INDEX.
Pago.

Tuckahoe or Indian bread, by J . H. Gore .....•...•.••..•....••••.••••. ····
Turner, Lucien M., collections made by ...........•........ - •. - - . - - - - · - - - - ·
Paper by ...........•.......•...•................... - - - . - - - • · - • · - -· - - • · ·
Report on Alaska .•••••••.••••.•............... ...•. ... ... - - - - . · · - - - · -· •

2:1,:.!8
13, 14
103
14

u.
Uriarte, H. de, co-operation of ..••••••••....•........•........ - . - - - -.. -- --

v.
68~
Van Allen, George C., mounds in Henry County, Ohio ..••...... - •.. - -· - · ··.
f>51
Vegetable anatomy, notes on .......•••.•••.....••••.....•.. - - - -• - - - - - · -· · •
552:
Physiology, notes on .•....•.....•••....•..••••.......•....... - - - - . • - · · -·
606
Vertebrates, notes on ..........•..•.••.•••..•.••..•••••..•...... - - - - . - - •••
Verrill, A. E., papers by .............•.......................... - . - -- - -- · · 193,194
58Vienna (A1,1stria), Imperial Academy at, letters from .•....••••••....... ····
XlV
Virginia. bonds .•.•.................•.•••......................... - - - - · · · · ·
126Visitors to National Museum .....•.•••.•••............... ..... ...... - - - · · ·
1:'J7
Vivaria, department of ...................••••...........•.............. -··
47
Vocabulary and grammar of several Iroquoian dialects ............... - --- ·
456Vulcanology, notes on ...•••••• . •.. : ...............••... ....... .•••..•••. -·

w.
Wa.ite, Hon. Morrison R., mefllber ex officio .. .•• ••• . • • • • . . • . • . ••• • •• • • • . . • . .
XIX
President Board of Regents ...........•••............•.......•........ x, XI, XIX
Notice of death of President Garfield.............. . . . . . . . . . . . . . . . . •. . . . .
2
Walcott, Charles D., honorary assistant curator, National Museum . ... . ... .
xx
Walker, S. T., explorations by .. • . .. . . . •• . . .•. . . . . . . . . . . . . . . . . . . . . . . . . . . ..
18
Wal pi, collections from . . . . . . . . • . . . . . • .. .• ••••...... .. . •. . . . . . . . . . . . . . . . ..
47
War Department, international exchanges, act of Congress respecting .••••. 2G5, 266
Ward, Lester F., honorary curator, National Museum . . . . . . . . . • . . . . . . . . . •..
xx
Guide to the flora of W ashiugton and vicinity..... . . • . . . . . . • . . . . . . . . . . . .
122
Papers by, in Museum Proceedings ........•.....••............ 27, 183,184,185,186
Report of . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . • . . . . . . . . . . • . . . . . . . . . . . . . . . .
150
Wahington City, Fish Commission work at...............................
!'i2
vVashington, George, portrait of........ . . . . • . • . . . . . . . . . . . . . . . . . . . . . . . . . . . .
43
Washington Territory, explorations in . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .••
17
W eaving, the art of, among the Navajoes, by Washington Matthews.. .....
47 .
Weights and measures, standard set of, for Institution . . . . . . . . . . . . . . . . . . . . .
43
144
Weld, George F., assistant in department of marine inv ertebrates ..... .. . ..
Well , J. G., collections made by .................................. . .......
19
We tern Union Telegmph Company, co-operation of...... ..... ... .........
28
West Indies, explorations in.... .. .......... .. . . . . . . . . . .. ... . . . . . . . . . . . . . ..
19
White, Charles A., chief of the Artesian Well Commission ... . . . . . . . . . . . . . . .
149
Cnrato~, National Museum . . . . .• . . . . . . . . . . . . ... . .. . ••. . . . . . . . . . . .. . . . . . .
xx
Papers by. . . . . • . . . • • . . • . . . . • • . • • . . . . . . . . . • . . . . . . . . . . . . • . • • . . . . . . . . . . . . . . 27, 1 6
119
Report of...............................................................
Wb ite Cross Line for Antwerp, co-operation of...... . . . . . . . . . . . . . . . . . . . . . . .
31, 9
18
Whitfield, Mr., collections made by...... . . . . . . . . . . . . . . . . . . . . . . • • • . . . . • . . . .
Whitefi h, propagation of... ..................... . . . . . . . . . . . . . . . . . . . . . . . . . .
54
White River Canon, ancient remains in... . ...... . . . ••. . . . . . . . . . . . . . . . . . . . .
G,,l
Wilkin on, E., a signed to duty.................................. .......... 42,1 51
William on, James M., mound in Carroll County, Illinois............. . •..
G3
\Vind , notes no...................................... . ........... ....... . .
41~
Wood' Holl, Mas., station of the Fish Collmission .•.. .•........ .. . ... ....
5~, G4

INDEX.

855
rage.

Worn1s, notes on ..•••..•••••.••••.••••...••••..• • • · · · · • · • · · · · · · · • • • • •• • • • •
Wright, Peter, & Sons, co.operation of....•..•••.•••••....••....•..•....•••
Wyandot government, by J. '\V. Powell .....•.••..••.•.•.••• : ...••....•••••

576
89
46

x.
Xantus, John, explorations by.................... . • . . • . . . . . . . • • • . . . • . . • • • •

18

Y.
Yarrow, Henry C., honorary curator, National Muse nm.......... . . . . . . . . . . .
xx
Check-list of North American reptilia and batrachia...... . . • • • . . . . . . . . • . . 25, 1:22
Further contribution to the study of mortuary customs of tl10 North Ameri·
can Indians .......••..•.•••.•••••.••••..••••.•.••... : .....•.•• ,.....
46
On mortuary ·customs .......•......•••.••.. -.... .••••. .••• •••••. .••. .•••••
47
Papers by, in Museum Proceedings...... . . . . . . • . . . . . • . . . . • . . . . . . . . • . . • •• •
18G·
Yeates, ·wmiam S., acting curator,National Museum.......................
xx

z.
Zeledon, Jose C., collection made by .................•....••............... ·
20
Co-operation of ...•.................•...••••........•••.•...•........ -• - •
20
47
zuiii, collectioiis from .. - - ...•••••. - .• - ..• - ••.... - - - ....... - .... - .....•.•. 47
Government of the, by F. H. Cushing ..........•....................•....
Pueblo of~ relief model of. ............•......................••••....... 47,125
Zoology, progress in, by Theotlore Gill ..........••••••.........•.....••••. 28,565
Arthropods ...••..•••••........ : ......•....·................•••..• - - ••.. 579
Creleoterates ..•.•..••••..••••....•.........•.............•••..• - - ..•...
573
Echinoderms ..•••.......•.....•..•................•••. ·•....•.........•.•
575
588
Mo1luscoids ...•.....•.•.•••........... - ... - ... - - - - . - -- - - . · · · - - · · · - - - - • -·
589
Mollusks ..•..••......................... - - •• - . -.. · · · · - · - - - · • · • - • • · · - · · · ·
573
Porifers ....•....•••••....••••.•••.•.••.•........................•...•.. ·
605
Protochordates ...•.....•....•..•...•... -.. - .•. - - . -• - • - ... - ....• -•. - •• - .
570
Protozoans ...•.•••••••••..........................••••••••........ -··· ·
606
Vertebrates ....••••...•....•.•.•..•••••..................• - - - -. -.. - - - . - •
576
'\Vol'ms .•••••••••••.•••.•••••••••••...•. - • · • · · • • • • • • • • · · · · · · · • • • • · • • • • • •

0

